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(54) EXPOSURE APPARATUS, EXPOSURE METHOD, AND DEVICE MANUFACTURING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an exposure apparatus 
capable of performing satisfactory exposure processing while 
maintaining a liquid immersion region in a desired state. 
SOLUTION: The exposure apparatus EX irradiates a board (P) 
with exposure light EL via a projection optica! system PL and a 
liquid LQ to expose the board P. The exposure apparatus EX is 
provided with a liquid Immersion mechanism 1 for supplying the 
liquid LQ and recovering the liquid LQ. The liquid immersion 
mechanism 1 has an inclined plane 2 formed so as to face the 
front surface of the board P, and a liquid recovering port 22 of 
the liquid immersion mechanism 1 is formed on the inclined 
plane 2. 
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CLAIMS 



[Claim(s)] 
[Claim 1] 

In the aligner which irradiates exposure light on a substrate through projection optics and a liquid, and exposes said 
substrate. 

While supplying said liquid, it has the immersion device in which said liquids are collected, 
Said immersion device has the slant face formed so that it might counter with the front face of said substrate, 
The aligner with which liquid recovery opening of said immersion device is formed in said slant face. 
[Claim 2] 

Said slant face is an aligner according to claim 1 currently formed so that spacing with the front face of said substrate 
may become large as it separates from the optica! axis of said exposure light. 
[Claim 3] 

Said slant face is an aligner according to claim i or 2 currently formed so that the projection field where said exposure 
light is irradiated may be surrounded. 
[Claim 4] 

Said immersion device is an aligner according to claim 3 which has a wall for controlling exsorption of said liquid to the 
periphery of said slant face. 
[Claim 5] 

Said liquid recovery opening is the aligner of claim 1-4 currently formed so that the projection field where said exposure 
light is irradiated may be surrounded given in any i term. 
[Claim 6] 

The aligner of claim 1-5 given in any 1 term with which the porous member is arranged at said liquid recovery opening. 
[Claim 7] 

Said porous member is an aligner containing a mesh according to claim 6, 
[Claim 8] 

Said immersion device has the flat part continuously formed with said slant face between the projection field where said 
exposure light is irradiated, and said slant face so that it might become the front face of said substrate, and abbreviation 
parallel, 

Said flat part is the aligner of claim 1-7 currently formed so that She projection field where said exposure light is 
irradiated may be surrounded given in any 1 term. 
[Claim 9] 

Said immersion device is the aligner of claim 1-7 which has the member arranged so that a predetermined clearance may 
be formed between the end faces of said projection optics while having opening which said exposure light passes, and 
supplies a liquid to the clearance between said projection optics and said members given in any 1 term. 
[Claim 10] 

Said member is an aligner according to claim 9 which has the flat part formed so that it might counter with said substrate 
front face. 
[Claim 11] 

Said fiat part is an aligner according to claim 10 currently formed so that the projection field where said exposure light is 
irradiated may be surrounded. 

[Claim 12] 

Said slot is an aligner according to claim 10 or 1 1 which is circulating [ in / said immersion device has the slot arranged 
on the outside of said flat part, and / the interior j with the gas around [ image surface ] said projection optics. 
[Claim 13] 

Said slot is an aligner according to claim 12 currently formed so that the projection field where said exposure light is 
irradiated may be surrounded, 
[Claim 14] 

Said immersion device has the slot arranged between the projection field where said exposure light is irradiated, and said 
slant face, 

Said slot is arranged so that the opening may counter with said substrate, 

Said slot is the aligner of claim 1-9 which is circulating with the gas around [ image surface ] said projection optics in the 
interior given in any 1 term. 
[Claim 15] 

Said slot is an aligner according to claim 14 currently formed so that said projection field may be surrounded. 
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[Claim 16] 

An aligner given in any 1 term of claims 1-15 including two or more slant faces where said slant face inclines at a 
different include angle to the front face of said substrate. 
[Claim 17] 

An aligner given in any 1 term of claims 1-16 toward which said slant face inclines at the include angle of 3 - 20 degrees 
to the front face of said substrate. 
[Claim IS] 

An aligner given in any i term of claims 1-17 whose whole surface of said slant face is liquid recovery opening. 
[Claim 19] 

An aligner given in any 1 term of claims 1-18 by which the firs is prepared in said slant face. 
[Claim 20] 

Said immersion device is an aligner given in any 1 term of claims 1-19 which continue supply and recovery of said liquid 
during exposure of said substrate. 
[Claim 21] 

In the aligner which irradiates exposure light on a substrate through projection optics and a liquid, and exposes said 
substrate, 

While supplying said liquid, it has the immersion device in which said liquids are collected. 

It has the flat part formed so that it might become the front face of said substrate, and abbreviation parallel so thai said 
immersion device may counter with the front face of said substrate, 

The flat part of said immersion device is arranged so that the projection field where said exposure light is irradiated may 

be surrounded between the end face by the side of the image surface of said projection optics, and said substrate, 

The liquid feed hopper of said immersion device is an aligner arranged to the projection field where said exposure light is 

irradiated on the outside of said flat part. 

[Claim 22] 

Liquid recovery opening of said immersion device is an aligner according to claim 21 which is the outside of said flat 
part, and is arranged so that said flat part may be surrounded to said projection field. 
[Claim 23] 

Liquid recovery opening of said immersion device is an aligner according to claim 21 or 22 arranged to said projection 
field on the outside of said liquid feed hopper. 
[Claim 24] 

Said immersion device has the slant face formed so that it might counter with die front face of said substrate, 

The aligner according to claim 22 or 23 with which liquid recovery opening of said immersion device is formed in said 

slant face. 

[Claim 25] 

Said slant face is an aligner according to claim 24 currently formed so that spacing on said front face of a substrate may 
become large as it separates from the optica! axis of said exposure light. 
[Claim 26] 

Said immersion device is an aligner according to claim 24 or 25 which has a wail for controlling exsorption of said liquid 
to the periphery of said slant face. 
[Claim 27] 

The aligner of claim 22-26 given in any 1 term with which the porous member is arranged at said liquid recovery 

opening. 

[Claim 28] 

Said immersion device has the plate-like part material in which opening which said exposure light passes was formed. 
The aligner of claim 21-27 given in any 1 term with which said plate-like part material has been arranged so that it may 
counter with the front face of said substrate by using one field of said plate-like part material as said flat part. 
[Claim 29] 

Said immersion device is the aligner of claim 1-28 which continues supply and recovery of said liquid during exposure 
of said substrate given in any 1 term. 
[Claim 30] 

In the aligner which irradiates exposure light on a substrate through projection optics and a liquid, and exposes said 
substrate, 

While supplying said liquid, it has the immersion device in which said liquids are collected, 

Said immersion device is a liquid feed hopper which is prepared in the 1st location of the outside of the optical-path 
space of said exposure light, and supplies a liquid, 

The aligner equipped with the guide member arranged so that the liquid supplied from said liquid feed hopper may flow 
toward the 2nd different location from said 1st location of the outside of this optical-path space through said optical-path 
space. 
[Claim 31] 

Said guide member is an aligner according to claim 30 arranged in order to prevent that a gas stops into the liquid of the 
optical-path space of said exposure light. 
[Claim 32] 

Said guide member is an aligner according to claim 30 or 31 which pours a liquid so that a vortex may not be generated 
in said optical-path space. 
[Claim 33] 

Said guide member is the aligner of claim 30-32 which has opening which it is arranged at the image surface side of said 
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projection optics, and said exposure light passes given in any 1 term. 
[Claim 34] 

Said opening is an aiigner according to claim 33 which is an abbreviation cross joint-iike. 
[Claim 35] 

Said liquid feed hopper is an aiigner according to claim 33 or 34 which supplies a liquid to a building envelope including 
the space between said projection optics and said guide members. 
[Claim 36] 

Said guide member is the aligner of claim 30-35 which has the flat part arranged so that it may counter with said 
substrate given in any 1 term. 
[Claim 37] 

Said flat part is arranged so that the optical path of said exposure light may be surrounded, 

Said immersion device is an aligner [ equipped with liquid recovery opening arranged so that it may counter with said 
substrate outside said flat part to the optical path of said exposure light ] according to claim 36. 
[Claim 38] 

Said liquid feed hopper is the aligner of claim 30-37 prepared in each of the both sides which faced across said optical- 
path space given in any 1 term. 
"[Claim 39] 

The aligner of claim 30-38 given in any 1 term with which the exhaust port is arranged in said 2nd location or its near. 
[Claim 40] 

Said exhaust port is an aligner according to claim 39 connected with the gas around [ image surface ] said projection 

optics. 

[Claim 41] 

Said exhaust port is an aligner according to claim 39 connected to the inhalation-of-air system. 
[Claim 42] 

Said exhaust port is the aligner of claim 39-41 prepared in each of the both sides which faced across said optical-path 
space given in any f term. 
[Claim 43] 

Said guide member is the 1st guide section which forms the flow which goes to said optical-path space from said 1st 
location, 

It has the 2nd guide section which forms the flow which goes to said 2nd location from said optical-path space, 

The passage formed of said 1st guide section and the passage formed of said 2nd guide section are the aligner of crossing 

claim 30-42 given in any 1 term. 

[Claim 44] 

The aligner according to claim 43 with which abbreviation cross-joint-like opening is formed of said 1st guide section 
and said 2nd guide section. 
[Claim 45] 

Said exposure light is an aligner according to claim 44 which passes through the center section of opening of the shape of 
said abbreviation cross joint. 
[Claim 46] 

Tne width of face of the passage formed of said 1st guide section and the width of face of the passage formed of said 2nd 
guide section are the aligner of almost same claim 43-45 given in any 1 term. 
[Claim 47] 

The width of face of the passage formed of said 2nd guide section is the aligner of claim 43-45 smaller than the width of 
face of the passage formed of said 1st guide section given in any 1 term. 
[Claim 48] 

The aligner according to claim 30 to 47 with which the passage of the liquid which flows from the 1st location to the 2nd 
location through said optical-path space is crooked. 
[Claim 49] 

The aligner according to claim 48 with which the passage of said liquid is crooked in said optical-path space or its near. 
[Claim 50] 

It is the aligner which irradiates exposure light through a liquid at a substrate, and exposes said substrate. : 

Optical system which the exposure light which it has a substrate and the end face which counters and is irradiated by the 

substrate passes; 

While supplying said liquid, it has the immersion device in which said liquids are collected.; 

It is arranged so that said immersion device may counter in parallel with said substrate between said substrates and end 
faces of said optical system, and it has the plate member which has the flat side arranged so that the optical path of 
exposure light may be surrounded, 

the location separated from the flat side of said plate member to the optical path of said exposure light while supplying 
the liquid to the space between the end face of said optical system, and said plate member from the feed hopper prepared 
near the end face of said optical system — and the aligner which collects liquids from liquid recovery opening arranged 
so that it may counter with a substrate. 
[Claim 51] 

Said plate member is an aligner according to claim 50 which has the end face of said optical system, the 1st page which 
counters, said substrate, and the 2nd page which counters. 
[Claim 52] 

Said feed hopper is an aiigner according to claim 50 or 51 arranged at the both sides of the optical path of said exposure 
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light. 

[Claim 53] 

An aligner giver, in any i term of claims 50-52 which can supply a gas to she space between the end face of said optical 
system, and said plate member from said feed hopper. 
[Claim 54] 

Said immersion device is the aligner of claim 50-53 which has opening connected to the space between the end face of 
said optical system, and said plate member apart from said feed hopper given in any I term. 
[Claim 55] 

The aligner according to claim 54 with which the gas in the space between the end face of said optical system and said 
plate member is discharged through said opening. 
[Claim 56] 

The aligner according to claim 54 or 55 with which the liquids in the space between the end face of said optical system 
and said plate member are collected through said opening. 
[Claim 57] 

The aligner according to claim 56 with which recovery of a liquid is performed from said opening in order to make 
optical-path space of said exposure light into the condition of not immersing. 
[Claim 58] 

Said opening is an aligner of claim 54-57 given in any 1 term connected to the suction device. 
[Claim 59] 

Said opening is the aligner of claim 54-58 which can supply a gas given in any 1 term to the space between the end face 
of said optical system, and said plate member. 
[Claim 60] 

Said plate member is the aligner of claim 50-59 which has opening of the predetermined configuration which said 
exposure light passes given in any 1 term according to the configuration of the exposure field of said exposure light. 
[Claim 61] 

Said plate member has opening which said exposure light passes, 

The liquid of said plate member supplied !o the space between a field and the end face of said optical member on the 
other hand minds said opening, arid it is the aligner according to claim 60 which car. flow into the space between the 
another side side of said plate member, and said substrate. 
[Claim 62] 

Said feed hopper is the aligner of claim 50-61 arranged more nearly up than the flat side of said plate member given in 
any 1 term. 
[Claim 63] 

The aligner according to claim 50 with which said feed hopper sends out a liquid in the direction parallel to a substrate. 
[Claim 64] 

The aligner of claim 50-63 given in any 1 term which continues said recovery opening to the liquid supply from said feed 
hopper, and liquid recovery, and is filled with a liquid between the end face of said optical system, and said substrate 
during exposure of said substrate. 
[Claim 65] 

Said immersion device is the aligner of claim 50-64 which has the slant face which inclined to the flat side to the optical 
path of said exposure light on the outside of the flat side of said plate member given in any 1 term. 
[Claim 66] 

Said recovery opening is an aligner according to claim 65 currently formed in said slant face. 
[Claim 67] 

Said recovery opening is an aligner according to claim 65 currently formed in the outside of said slant face to the optical 
path of said exposure light. 
[Claim 68] 

■Said immersion device is the aligner of claim 65-67 which can form the interface of the immersion field formed in the 
part on said substrate between said slant faces and said substrates given in any 3 term. 
[Claim 69] 

Said slant face is the aligner of claim 65-68 which inclines at the include angle of 3 - 20 degrees to said fiat side given in 
any 1 term. 
[Claim 701 

It is the aligner which irradiates exposure light through a liquid at a substrate, and exposes said substrate. : 
The optical member which has an end face in contact with said liquid, and said exposure light passes, 
While supplying said liquid, it has the immersion device in which said liquids are collected.; 

Said immersion device is an aligner which has the fiat side arranged so that it may counter in parallel with said substrate, 
and so that the optical path of said exposure light may be surrounded, and the slant face which inclined to the flat side to 
the optica! path of said exposure light on the outside of said flat side. 
[Claim 71] 

The aligner according to claim 70 with which said flat side and said slant face are formed continuously. 
[Claim 72] 

Said immersion device is the aligner according to claim 70 or 71 which can form the interface of the immersion field 
formed in the part on said substrate between said slant faces and said substrates. 
[Claim 73] 

Said slant face is the aligner of claim 70-72 which inclines at the include angle of 3 - 20 degrees to said flat side given in 
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any 1 term. 
[Claim 74] 

Said immersion device is the aligner of claim 70-73 which has recovery opening arranged so that it may counter with 
said substrate given in any 1 term, 
[Claim 75] 

Said recovery opening is an aligner according to claim 74 currently formed in the outside of said slant face io the optica! 
path of said exposure light. 
[Claim 76] 

An aligner given in claims 50-69 by which the porous member is arranged at said recovery opening, and 74 or 75 any 1 

terms. 

[Claim 77] 

It is the aligner according to claim 76 with which only liquids are collected from said recovery' opening, without being 
accompanied by the gas. 
[Claim 78] 

The device manufacture approach using the aligner of claim 1 - claim 77 given in any 1 term. 
[Claim 79] 

It is the exposure, approach which irradiates exposure light through an optical member and a liquid at a substrate, and 
exposes said substrate. : 

A substrate is arranged so that it may counter with the end face of said optical member.; 

A liquid is supplied to the space between the one direction of the plate member arranged so that the optical path of said 
exposure light may be surrounded between the end face of said optical member, and said substrate, and the end face of 
said optical member, and between the space between the end face of said optical member and said substrate and the 
another side side of said said plate member, and said substrates is filled with a liquid.; 

In parallel to supply of said liquid, liquids are collected from arranged recovery opening so that it may counter with said 
substrate, and an immersion field is formed in the part on said substrate.; 

The exposure approach which irradiates exposure light on said substrate and exposes said substrate through the liquid 
which forms an immersion field in the part on said substrate. 
[Claim 80] 

The another side side of said plate member is said substrate and the exposure approach including the flat side which 
counters according to claim 79 almost in parallel with the front face of said substrate. 
[Claim 81] 

Said recovery opening is the exposure approach according to claim 80 arranged to the optical path of said exposure light 
on the outside of said flat side, 
[Claim 82] 

Said plate member has opening which said exposure light passes, 

the liquid of said plate member supplied to the space between a field and the end face of said optical member on the 
other hand — said opening — minding — the exposure approach given in any 1 term of claims 79-81 which can flow into 
the space between the another side side of said plate member, and said substrate. 
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DETAILED DESCRIPTION 



[Detailed Description of the invention] 

[Field of the Invention] 

[0001] 

This invention relates to the aligner and the device manufacture approach of exposing a substrate through a liquid. 

[Background of the Invention] 

[0002] 

A semiconductor device and a liquid crystal display device are manufactured by the technique of the so-called 
photolithography which imprints the pattern formed on the mask on a photosensitive substrate. The aligner used at this 
photolithography process has the mask stage which supports a mask, and the substrate stage which supports a substrate, 
and it imprints the pattern of a mask to a substrate through projection optics, moving serially on a mask stage and a 
substrate stage. Since it corresponds to much more high integration of a device pattern in recent years, the farther high 
resoluiion-ization of projection optics is desired. The resolution of projection optics becomes so high that the numerical 
aperture of projection optics is so large that the exposure wavelength to be used is short. Therefore, exposure wavelength 
used with an aligner is short-wavelength-izcd every year, and the numerical aperture of projection optics is also 
increasing. And although the exposure wavelength of the current mainstream is 248nm of KxF excimer laser, no less than 
193nm of the ArF excimer laser of short wavelength is being put further in practical use. Moreover, in case it exposes, 
the depth of focus (DOF) as well as resolution becomes important. Resolution R and the depth of focus delta are 
expressed with the following formulas, respectively. 
[0003] 

R-kl and lambda/NA -- (1) 
delta-* *k2 and lambda/NA 2 -- (2) 

Here, the numerical aperture of projection optics, and kl and k2 is [ lambda of exposure wavelength and NA ] process 
multipliers. (1) In order to raise resolution R, when exposure wavelength lambda is shortened and numerical aperture NA 
is enlarged from a formula and (2) types, it turns out that the depth of focus delta becomes narrow. 
[0004] 

When the depth of focus delta becomes narrow too much, it becomes difficult to make a substrate front face agree to the 
image surface of projection optics, and there is a possibility that the focal margins at the time of exposure actuation may 
run short. Then, the immersion method which considers as the approach of shortening exposure wavelength substantially 
and making the depth of focus large, for example, is indicated by the following patent reference 1 is proposed. This 
immersion method expands the depth of focus by about n times while it improves resolution using filling between the 
inferior surface of tongue of projection optics, and substrate front faces with liquids, such as water and an organic 
solvent, forming an immersion field, and the wavelength of the exposure light in the inside of a liquid being set to 1/n in 
air (n being usually 1 .2 to about 1 .6 at the refractive index of a liquid). 
[Patent reference 1] International public presentation/! 99th ] No. 49504 pamphlet 
[Description of the Invention] 
[Problem(s) to be Solved by the Invention] 
[0005] 

By the way, the scanning aligner which exposes to a substrate the pattern formed in the mask is known, carrying out the 
synchronized drive of a mask and the substrate to a scanning direction as indicated by the above-mentioned patent 
reference 1. In a scanning aligner, improvement in the speed of a scan speed (scan speed) is required for the purpose of 
the production disposition superiors of a device. However, when scan speed is accelerated, degradation of the exposure 
precision which it became difficult to maintain the conditions (magnitude etc.) of an immersion field in the request 
condition, as a result minded the liquid, and measurement precision is caused. Therefore, when scan speed is accelerated, 
it is required that the immersion field of a liquid should be maintained in the request condition. 
[0006] 

For example, if an immersion field cannot be maintained in the request condition but air bubbles and an opening (Void) 
are generated in a liquid, the exposure light which passes a liquid will not reach good on a substrate by the air bubbles or 
opening (Void), but un-arranging — a defect arises to the pattern formed on a substrate — will arise. Moreover, when 
forming an immersion field in the part on a substrate locally, performing supply and recovery of a liquid, it may become 
difficult to fully collect the liquids of an immersion field with improvement in the speed of scan speed. If a liquid is fully 
unrecoverable, the remains of adhesion (also when the so-called watermark and a following liquid are not water, the 
liquid's adhesion back is called a watermark) will be formed on a substrate of evaporation of the liquid which remained, 
for example on the substrate. A watermark may affect the photoresist on a substrate and the engine performance of the 
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device produced by the effect may deteriorate. Moreover, it may become difficult io maintain an Immersion field in 
desired magnitude with improvement in the speed of scan speed. Moreover, the liquid of an immersion field may flow 
out with improvement in the speed of scan speed. 
[0007] 

This invention is made in view of such a situation, and it aims at offering the aligner which maintains an immersion field 
in the request condition and can carry out exposure processing good, the exposure approach, and the device manufacture 
approach using the aligner. 
[Means for Solving the Problem] 
[0008] 

In order to solve the above-mentioned technical problem, this invention has adopted the configuration of the following 
matched with drawing 1 shown in the gestalt of operation - drawing 33 . However, it does not pass over fhe sign with a 
parenthesis given to each element to instantiation of the element, and it does not limit each element. 
[0009] 

In the aligner which will irradiate exposure light (EL) on a substrate (P) through projection optics (PL) and a liquid (LQ), 
and will expose a substrate (P) if the 1st mode of this invention is followed It has the immersion devices (11, 21, etc.) in 
which liquids (LQ) are collected while supplying a liquid (LQ). An immersion device It has the formed slant face (2) so 
that it may counter with the front face of a substrate (P). and the aligner (EX) with which liquid recovery opening (22) of 
an immersion device is formed in the slant face (2) is offered. 
[0010] 

A big change of an interface configuration can also be suppressed stopping the movement magnitude of the interface 
(gas-liquid interface) of the liquid and the space of an outside of an immersion field, when the immersion field and 
substrate which were formed in the image surface side of projection optics are made displaced relatively, since liquid 
recovery opening of an immersion device is formed in the front face of a substrate, and the slant face which counters 
according to the 1st mode of this invention. Therefore, the conditions (magnitude etc.) of an immersion field are 
maintainable in the request condition. Moreover, since the Hare of an immersion field can be stopped, miniaturization of 
the whole aliener can also be attained. 
[0011] 

In the aligner which will irradiate exposure light (EL) on a substrate (P) through projection optics (PL) and a substrate 
(P), and will expose a substrate (P) if the 2nd mode of this invention is followed It has the immersion devices (11,21, 
etc.) in which liquids (LQ) are collected while supplying a liquid (LQ). An immersion device It has the flat part (75) 
formed so that it might become the front face of a substrate (P), and abbreviation parallel so that it may counter with the 
front face of a substrate (P). The flat part (75) of an immersion device It is arranged so that the projection field (AR1) 
where exposure light (EL) is irradiated may be surrounded between the end face (Tl) by the side of the image surface of 
projection optics (PL), and a substrate (P). The liquid feed hopper (12) of an immersion device The aligner (EX) 
arranged to the projection field (AR1) where exposure light (EL) is irradiated on the outside of a flat part (75) is offered. 
[0012] 

the 2nd voice of this invention — the small gap which will be formed between a substrate front face and a flat part if it 
depends like — a near projection field — and, since it can form so that a projection field may be surrounded Since 
sufficient small immersion field required for a wrap sake is not only maintainable, but the liquid feed hopper is prepared 
in the outside of a fiat part in the projection field, mixing of the gas to the inside of the liquid which forms an immersion 
field is prevented, and it becomes possible to continue filling the optical path of exposure light with a liquid. 
[0013] 

In the aligner which will irradiate exposure light (EL) on a substrate (P) through projection optics (PL) and a liquid (LQ), 
and will expose a substrate (P) if the 3rd mode of this invention is followed It has the immersion devices (11, 21, etc.) in 
which liquids (LQ) are collected while supplying a liquid (LQ). An immersion device The liquid feed hopper which is 
prepared in the 1st location of the outside of the optical-path space of exposure light (EL), and supplies a liquid (LQ) 
(12), The aligner (EX) equipped with the guide member (172D) which guides liquid flow so that the liquid (LQ) supplied 
from the liquid feed hopper (12) may flow toward the 2nd different location from the 1st location of the outside of this 
optical-path space through optical-path space is offered. 
[0014] 

According to the 3rd mode of this invention, the liquid supplied from the liquid feed hopper prepared in the 1st location 
of the outside of the optical-path space of exposure light By the guide member, since it flows in the 2nd different location 
from the 1st location of the outside of optical-path space, inconvenient generating of a gas part (air bubbles) being 
formed into the liquid filled in the optical-path space of exposure light can be controlled, and a liquid can be maintained 
in the request condition. 
[0015] 

If the 4th mode of this invention is followed, it will be the aligner which irradiates exposure light (EL) through a liquid 
(LQ) at a substrate (P), and exposes a substrate (P). While supplying the optical system (PL) which the exposure light 
(EL) which it has a substrate (P) and the end face (Tl) which counters, and is irradiated by the substrate (P) passes, and a 
liquid (LQ) It has the immersion devices (11,23, etc.) in which liquids are collected. The immersion device It is arranged 
so that a substrate (P) may be countered in parallel between a substrate (P) and the end face (Tl) of optical system. And 
it has the plate member (172D) which has the flat side (75) arranged so that the optical path of exposure light (EL) may 
be surrounded, While supplying a liquid (LQ) to the space (G2) between the end face (Tl) of optical system, and a plate 
member (172D) from the feed hopper (12) prepared near the end face (Tl) of optical system the location distant from the 
flat side 75 of a plate member to the optical path of exposure light (EL) — and the aligner (EX) which collects liquids 
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from recovery opening (22) arranged so that it may counter with a substrate (P) is offered. 
[0016] 

Since according to the aligner of the 4th mode of this invention it is formed so that the minute gap between the flat side 
of a plate member and a substrate may enclose exposure light, and recovery opening of a liquid is arranged further on the 
outside of the flat side, the stable immersion field of a request condition is maintainable on a substrate. Moreover, since 
he is trying to supply a liquid to die space between a plate member and the end face of optical system, it is hard to 
generate air bubbles and an opening (Void) to the immersion field formed on the optical path of exposure light, 
[0017] 

Moreover, if the 5th mode of this invention is followed, it will be the aligner which irradiates exposure light (EL) 
through a liquid (LQ) at a substrate (P), and exposes a substrate (P). While supplying the optical member (LSI) which 
has an end face (Tl) in contact with a liquid (LQ), and exposure light (EL) passes, and a liquid (LQ) It has the immersion 
devices (11,21, etc.) in which liquids (LQ) are collected. The immersion device The aligner (EX) which has the flat side 
(75) arranged so that the optical path of exposure light (EL) may be surrounded, and the slant face (2 or 2") which 
inclined to the fiat side to the optica! path of exposure Sight (EL) on the outside of a flat side (75) is offered so that it may 
counter in parallel with a substrate (P). 
[0018] 

Since according to the aligner of the 5th mode of this invention il is formed so that the minute gap between the flat side 
of a plate member and a substrate may enclose exposure light, the stable immersion field of a request condition is 
maintainable on a substrate. Moreover, since the slant face is formed in the outside of the fiat side, the flare of a liquid is 
controlled and exsorption of a liquid etc. can be prevented. 
[0019] 

If the 6th mode of this invention is followed, it will be the exposure approach which irradiates exposure light (EL) 
through an optical member (LSI) and a liquid (LQ) at a substrate (P), and exposes a substrate (P). On the other hand, the 
plate member (172D) which has arranged the substrate (P) so that it may counter with the end face (Tl) of an optical 
member (LSI), and has been arranged so that the optical path of exposure light (EL) may be surrounded between the end 
face (Tl) of an optical member and a substrate (P) A field, Supply a liquid to the space (G2) between the end faces (Tl) 
of an optical member, fill between the end face (Tl) of an optical member, the space between substrates (P) and the 
another side side of said said plate member, and said substrates with a liquid, and are concurrent with supply of the 
liquid. Liquids (LQ) are collected from recovery opening (22) arranged so that it may counter with a substrate (P). 
Through the liquid (LQ) which forms an immersion field (AR2) in the part on a substrate (P), and forms an immersion 
field (AR2) in the part on a substrate, exposure light is irradiated on a substrate and the exposure approach which 
exposes a substrate (P) is offered. 
[0020] 

Since according to the exposure approach of the 6th mode of this invention it is formed so that the minute gap between 
the flat side of a plate member and a substrate may enclose exposure light, the stable immersion field of a request 
condition is maintainable on a substrate. Moreover, since he is trying to supply a liquid to the space between the end 
faces of a plate member and an optical member, the air bubbles in the inside of the liquid in the optical path of exposure 
light and generating of an opening (Void) can be controlled. 
[0021] 

If the 7th mode of this invention is followed, the device manufacture approach using the aligner (EX) of the above- 
mentioned mode will be offered. 
[0022] 

Since according to the 7th mode of this invention exposure processing can be carried out good where the immersion field 
of a liquid is maintained in the request condition even when scan speed is accelerated, the device which has the desired 
engine performance can be manufactured with high productive efficiency. 
[Effect of the Invention] 
[0023] 

Since according to this invention the immersion field of a liquid can be maintained in the request condition when scan 
speed is accelerated, exposure processing can be performed efficiently good. 
[Best Mode of Carrying Out the Invention] 

[0024] 

Although explained hereafter, referring to a drawing about the operation gestalt of this invention, this invention is not 

limited to this. 

[0025] 

<The 1st operation gestait> 

Drawi ng 1 is the outline block diagram showing the 1st operation gestalt of the aligner concerning this invention. In 
drawing I , Aligner EX holds Mask M. The movable mask stage MST The illumination-light study system IL which 
illuminates the mask M which holds Substrate P and is held in the movable substrate stage PST and a movable mask 
stage MST with the exposure light EL It has the control unit CONT which carries out generalization control of the 
actuation of the projection optics PL which carries out projection exposure of the pattern image of the mask M 
illuminated with the exposure light EL at the substrate P currently held on the substrate stage PST, and the whole aligner 
EX. 
[0026] 

The aligner EX of this operation gestalt is equipped with the immersion device 1 in which are the immersion aligner 
which applied the immersion method in order to shorten exposure wavelength substantially, and to make the depth of 
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focus large substantially, while improving resolution, and Liquids LQ are collected while supplying Liquid LQ. The 
immersion device 1 is equipped with the liquid feeder style 10 which supplies Liquid LQ to the image surface side of 
projection optics PL, and the liquid recovery device 20 in which the liquids LQ supplied at liquid feeder guard 10 are 
collected, Aligner EX forms locally the larger and immersion field AR 2 smaller than Substrate P than the projection 
field AR 1 in the part on the substrate P which includes the projection field AR ! of projection optics PL with the liquid 
LQ supplied from the liquid feeder style 10, while imprinting the pattern image of Mask M on Substrate P at least. The 
partial immersion method which fills Liquid LQ is used for Aligner EX between the optical element LS 1 of the image 
surface side edge section of projection optics PL, and the substrate P front face arranged at that image surface side, and, 
specifical ly, it carries out projection exposure of the pattern of Mask M at Substrate P by irradiating the exposure light 
EL which passed Mask M through this projection optics PL, and Liquid LQ and projection optics PL between Substrates 
P at Substrate P. A control unit CONT is carrying out specified quantity recovery of the liquid LQ on Substrate P using 
the liquid recovery device 20, and forms the immersion field AR 2 of Liquid LQ locally on Substrate P while it carries 
out specified quantity supply of the liquid LQ on Substrate P using the liquid feeder style 10. 
[0027] 

The nozzle member 70 near the image surface of projection optics PL behind explained in full detail near the optical 
element LS 1 of the image surface side edge section of projection optics PL is specifically arranged. The nozzle member 
70 is an annular member prepared so that the surroundings of an optical element LS 1 might be surrounded [ above 
Substrate P (substrate stage PST) ]. In this operation gestalt, the nozzle member 70 constitutes a part of immersion device 

1. 

[0028] 

With this operation gestalt, carrying out a synchronized drive for being suitable (hard flow), as an aligner EX, the case 
where the scanning aligner (the so-called scanning stepper) which exposes a mutually different pattern f in / for Mask M 
and Substrate P / a scanning direction ] formed in Mask M to Substrate P is used is made into an example, and it 
explains. Let [ the direction which is in agreement with the optical axis AX of projection optics PL ] a direction (non- 
scanning direction) perpendicular to X shaft orientations, Z shaft orientations, and X shaft orientations be Y shaft 
orientations for the direction of a synchronized drive of Mask M and Substrate P (scanning direction) in the following 
explanation in a flat surface perpendicular to Z shaft orientations and Z shaft orientations. Moreover, let the rotation 
(inclination) directions of the circumference of the X-axis, a Y-axis, and the Z-axis be thetaX, thetaY, and theta Z 
direction, respectively. 
[0029] 

Aligner EX is equipped with the base BP prepared on the floor line, and the Maine column 9 installed on the base BP. 
The top step 7 and the bottom step 8 which project towards the inside are formed in the Maine column 9. The 
illumination-light study system ill illuminates the mask M currently supported by the mask stage MST with the exposure 
light EL, and is supported by the support frame 3 fixed to the upper part of the Maine column 9, 
[0030] 

The illumination-light study system IL has the adjustable field diaphragm which sets up the lighting field on the 
condensing lens which condenses the exposure light EL from an optical integrator and an optica! integrator which 
equalizes the illuminance of the fiux of light injected from the light source for exposure, and the light source for 
exposure, a relay lens system, and the mask M by the exposure light EL in the shape of a slit. The predetermined lighting 
field on Mask M is illuminated by the illumination-light study system IL with the exposure light EL of uniform 
illumination distribution. As an exposure Sight EL injected from the illumination-light study system IL, vacuum- 
ultraviolet light (VUV light), such as far-ultraviolet light (DUV light), such as the bright line (g line, h line, i line), KrF 
excimer laser light (wavelength of 248nm), etc. which are injected, for example from a mercury lamp, and ArF excimer 
laser light (wavelength of 193nm), F2 laser beam (wavelength of 157nm), etc. is used. ArF excimer laser light is used in 
this operation gestalt. 
[0031] 

In this operation gestalt, pure water is used as a liquid LQ. Pure water can penetrate not only ArF excimer laser light but 
far-ultraviolet light (DUV light), such as the bright line (g line, h line, i line), KrF excimer laser light (wavelength of 
248nm), etc. which are injected from a mercury lamp. 
[0032] 

The mask stage MST holds Mask M and is movable. A mask stage MST holds Mask M by vacuum adsorption (or 
electrostatic adsorption}. Two or more gas bearings (air bearing) 85 which are non-contact bearing are formed in the 
inferior surface of tongue of a mask stage MST. Non-contact support of the mask stage MST is carried out by the ait- 
bearing 85 to the top face (guide side) of the mask surface plate 4. The openings MK1 and MK2 which pass the pattern 
image of Mask M are formed in the center section of a mask stage MST and the mask surface plate 4, respectively. The 
mask surface plate 4 is supported by the top step 7 of the Maine column 9 through the vibration isolator 86. That is, the 
mask stage MST has composition supported by the Maine column 9 (top step 7) through the vibration isolator 86 and the 
mask surface plate 4. Moreover, the mask surface plate 4 and the Maine column 9 are separated by the vibration isolator 
86 in vibration so that vibration of the Maine column 9 may not get across to the mask surface plate 4 which supports a 
mask stage MST. 
[0033] 

the condition which held Mask M by the drive of the mask stage driving gear MSTD containing the linear motor with 
which a mask stage MST is controlled by the control device CONT — it is — the mask surface plate 4 top — setting — the 
inside of a flat surface perpendicular to the optical axis AX of projection optics PL, i.e., XY flat surface, — two- 
dimensional — very small to movable and theta Z direction — it is pivotable. The mask stage MST has become movable 
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with the scan speed specified as X shaft orientations, and has the migration stroke of X shaft orientations to which the 

whole surface of Mask M can cross the optical axis AX of projection optics PL at least . 

[0034] 

The migration mirror 81 is formed on the mask stage MST. Moreover, the laser interferometer 82 is formed in the 
location which counters the migration mirror 81. The location of the two-dimensional direction of the mask M on a mask 
stage MST and the angle of rotation (depending on the case, the angle of rotation of thetaX and the direction of thetaY is 
also included) of theta Z direction are measured on real time by the laser interferometer 82, The measurement result of a 
laser interferometer 82 is outputted to a control unit CONT. A control device CONT drives the mask stage driving gear 
MSTD based on the measurement result of a laser interferometer 82, and performs position control of the mask M 
currently held in the mask stage MST. 
[0035] 

Projection optics PL carries oat projection exposure of the pattern of Mask M for the predetermined projection scale 
factor beta at Substrate P, it consists of two or more optical elements containing the optical element LS 1 prepared in the 
point by the side of Substrate P, and these optical elements are supported by Lens-barrel PK. In this operation gestait, the 
pro jection scale factor beta of projection optics PL is the contraction system of 1/4, 1/5, or 1/8. In addition, any of unit 
systems and an expansion system are sufficient as projection optics PL. Moreover, projection optics PL may be any of 
the reflective refractive media containing a refraction component and a reflective component, the refractive media which 
do not contain a reflective component, and the reflective system which does not contain a refraction component. 
Moreover, the optical element LS 1 of the point of the projection optics PL of this operation gestait is exposed from 
Lens-barrel PK, and the liquid LQ of the immersion field AR 2 contacts the optical element LS I. 
[0036] 

Flange PF is formed in the periphery holding projection optics PL of Lens-barrel PK, and projection optics PL is 
supported by the lens-barrel surface plate 5 through this flange PF. The lens-barrel surface plate 5 is supported by the 
bottom step 8 of the Maine column 9 through the vibration isolator 87. That is, projection optics PL has composition 
supported by the Maine column 9 (bottom step 8) through the vibration isolator 87 and the lens-barrel surface plate 5. 
Moreover, the lens-barrel surface plate 5 and the Maine column 9 are separated by the vibration isolator 87 in vibration 
so that vibration of the Maine column 9 may not get across to the lens-barrel surface plate 5 which supports projection 
optics PL. 
[0037] 

The substrate stage PST is movable in support of the substrate holder PI1 holding Substrate P. The substrate holder PH 
holds Substrate P for example, by vacuum adsorption etc. Two or more gas bearings (air bearing) 88 which are non- 
contact bearing are formed in the inferior surface of tongue of the substrate stage PST. Non-contact support of the 
substrate stage PST is carried out by the air bearing 88 to the top face (guide side) of the substrate surface plate 6. The 
substrate surface plate 6 is supported through the vibration isolator 89 on Base BP. Moreover, the substrate surface plate 
6, the Maine column 9, and Base BP (floor line) are separated by the vibration isolator 89 in vibration so that vibration of 
Base BP (floor line) or the Maine column 9 may not get across to the substrate surface plate 6 which supports the 
substrate stage PST. 
[0038] 

the condition which held Substrate P through the substrate holder PH by the drive of the substrate stage driving gear 
PSTD containing the linear motor with which the substrate stage PST is controlled by the control device CONT — it is — 
the substrate surface plate 6 top — setting — the inside of XY flat surface — two-dimensional — minute to movable and 
theta Z direction — it is pivotable. Furthermore, the substrate stage PST is movable also in Z shaft orientations, the 
direction of thetaX, and the direction of thetaY. 
[00391 

The migration mirror 83 is formed on the substrate stage PST. Moreover, the laser interferometer 84 is formed in the 
location which counters the migration mirror 83. The location of the two-dimensional direction of the substrate P on the 
substrate stage PST and an angle of rotation are measured on real time by the laser interferometer 84. Moreover, Aligner 
EX is equipped with the focal leveling detection system which detects the positional information of the front face of the 
substrate P currently supported by the substrate stage PST although not illustrated. As a focal leveling detection system, 
the oblique incidence method which irradiates detection light from the direction of slant, or the method using a capacitive 
type sensor is employable as the front face of Substrate P. A focal leveling detection system detects the positional 
information of Z shaft orientations of a substrate P front face, thetaX of Substrate P, and the inclination information on 
the direction of thetaY through Liquid LQ, without minding Liquid LQ. In the case of the focal leveling detection system 
which detects the field information on a substrate P front face, without minding a liquid LQ 1 , the field information on a 
substrate P front face may be detected in the location distant from projection optics PL. The aligner which detects the 
field information on a substrate P front face in the location distant from projection optics PL is indicated by U.S. Pat. No. 
6,674,510. 
[0040] 

Tne measurement result of a laser interferometer 84 is outputted to a control unit CONT. The detection result of a focal 
leveling detection system is also outputted to a control unit CONT. It performs position control in X shaft orientations 
and Y shaft orientations of Substrate P based on the measurement result of a laser interferometer 84 while a control 
device CONT drives the substrate stage driving gear PSTD, controls the focal location and tilt angle of Substrate P based 
on the detection result of a focal leveling detection system and doubles the front face of Substrate P with the image 
surface of projection optics PL. 
[004 I] 
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The crevice 90 is formed on the substrate stage PST, and the substrate holder PH for holding Substrate P is arranged in 
the crevice 90. And top faces 93 other than crevice 90 are the flat sides (flat part) which become the almost same height 
(flat-tapped) as the front face of the substrate P held at the substrate holder PH among the substrate stages PST. 
Moreover, in this operation gestalt, the top face of the migration mirror 83 is also prepared almost flat-tapped with the 
top face 9 1 of the substrate stage PST. 
[0042] 

Since there is almost no level difference section in the outside of the edge section of Substrate P when carrying out 
immersion exposure of the edge field of Substrate P, since the substrate P front face and the almost flat-tapped top face 
93 were established in the perimeter of Substrate P, Liquid LQ can be held and the immersion field AR 2 can be formed 
in the image surface side of projection optics PL good. Moreover, aithough an about 0.1 -2mm clearance is between the 
edge section of Substrate P, and the flat side (top face) 91 established in the perimeter of the substrate P, also when 
Liquid LQ hardly flows into the clearance with the surface tension of Liquid LQ and it exposes near the periphery of 
Substrate P, Liquid LQ can be held under projection optics PL by the top face 91. 
[0043] 

The liquid feeder style 30 of the immersion device 1 is for supplying Liquid LQ to the image surface side of projection 
optics PL, and is equipped with the liquid feed zone 1 i which can send out Liquid LQ, and the supply pipe 13 which 
connects the end section to the liquid feed zone 1 1 . The other end of a supply pipe 13 is connected to the nozzle member 
70. In this operation gestalt, the liquid feeder style 10 supplies pure water, and the liquid feed zone 1 3 is equipped with 
the water purifying apparatus, the temperature control unit which adjusts the temperature of Liquid (pure water) LQ to 
supply. In addition, as long as it fulfills predetermined water quality conditions, you may make it use the water purifying 
apparatus (power usage) of the works where Aligner EX is arranged, without forming a water purifying apparatus in 
Aligner EX. Moreover, a facility of works etc. may be used instead, without also forming the temperature control unit 
which adjusts the temperature of Liquid (pure water) LQ in Aligner EX. Actuation of the liquid feeder style 10 (liquid 
feed zone 1 1) is controlled by the control unit CONT. In order to form the immersion field AR 2 on Substrate P, the 
liquid feeder style 10 carries out specified quantity supply of the liquid LQ under control of a control unit CONT on the 
substrate P arranged at the image surface side of projection optics PL. 
[0044] 

Moreover, in the middle of the supply pipe i 3, it is sent out from the liquid feed zone 1 i, and the rate controller 36 called 
the massflow controller which controls the amount of liquids per [ which is supplied to the image surface side of 
projection optics PL ] unit time amount is formed. Control of the liquid amount of supply by the rate controller 16 is 
performed under the command signal of a control unit CONT. 
[0045] 

The liquid recovery device 20 of the immersion device 1 is for collecting the liquids LQ by the side of the image surface 
of projection optics PL, and is equipped with the liquid stripping section 21 which can collect Liquids LQ, and the 
recovery tubing 23 which connects the end section to the liquid stripping section 21. The other end of the recovery tubing 
23 is connected to the nozzle member 70. The liquid stripping section 2 ! is equipped with the vapor-liquid-separation 
machine which separates a vacuum system (aspirator), and the collected liquid LQ and gases, such as a vacuum pump, 
the tank which holds the collected liquid LQ. In addition, you may make it use a facility of the works where Aligner EX 
is arranged, without preparing at least parts, such as a vacuum system, a vapor-liquid-separation machine, and a tank, in 
Aligner EX. Actuation of the liquid recovery device 20 (liquid stripping section 21) is controlled by the control unit 
CONT. In order to form the immersion field AR 2 on Substrate P, the liquid recovery device 20 carries out specified 
quantity recovery of the liquid LQ on the substrate P supplied from the liquid feeder style 10 under control of a control 
unit CONT. 
[0046] 

The nozzle member 70 is held at die nozzle holder 92, and the nozzle holder 92 is connected to the bottom step 8 of the 
Maine column 9. The Maine column 9 which is supporting the nozzle member 70 through a nozzle holder 92, and the 
lens-barrei surface plate 5 which is supporting the lens-barrel PK of projection optics PL through Flange PF are separated 
in vibration through the vibration isolator 87. Therefore, it is prevented that vibration generated in the nozzle member 70 
is transmitted to projection optics PL. Moreover, the Maine column 9 which is supporting the nozzle member 70 through 
a nozzle holder 92, and the substrate surface plate 6 which is supporting the substrate stage PST are separated in 
vibration through a vibration isolator 89. Therefore, it is prevented that vibration generated in the nozzle member 70 is 
transmitted to the substrate stage PST through the Maine column 9 and Base BP. Moreover, the Maine column 9 which is 
supporting the nozzle member 70 through a nozzle holder 92, and the mask surface plate 4 which is supporting the mask 
stage MST are separated in vibration through the vibration isolator 86. Therefore, it is prevented that vibration generated 
in the nozzle member 70 is transmitted to a mask stae;e MST through the Maine column 9. 
[0047] 

Next, the nozzle member 70 which constitutes the immersion device 1 and a part of its immersion device 1 is explained, 
referring to drawing 2 , drawing 3 , and drawing 4 , The fracture Fig. and the perspective view as which drawi ng 3 
regarded the nozzle member 70 from the bottom of the outline perspective view in which drawing 2 shows about 70 
nozzle member, and drawijrig_4 are sectional side elevations in part. 

[0048] 

The nozzle member 70 is arranged near the optical element LS 1 of the image surface side point of projection optics PL, 
and is an annular member prepared so that the surroundings of an optical element LS i might be surrounded [ above 
Substrate P (substr ate stage PST) ]. The nozzle member 70 has hole 70H which can arrange projection optics PL (optical 
element LS 1) in the center section. The gap is prepared between the medial surface of hole 70H of the nozzle member 
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70, and the side face of the optical element LS 1 of projection optics PL. A gap is prepared in order to separate the 
optical element LS 1 and the nozzle member 70 of projection optics PL in vibration. What vibration generated in the 
nozzle member 70 transmits to a projection optics PL (optical element LS 1) side directly by this is prevented. 
[0049] 

In addition, the medial surface of hole 70H of the nozzle member 70 is liquid repellanee (water repellence) to Liquid LQ, 
and permeation of the liquid LQ to the gap of the side face of projection optics PL and the medial surface of the nozzle 
member 70 is controlled. 
[0050] 

The liquid feed hopper 1 2 which supplies Liquid LQ, and the liquid recovery opening 22 which collects Liquids LQ are 
formed in the inferior surface of tongue of the nozzle member 70, Moreover, the feeder current way 14 linked to the 
liquid feed hopper 1 2 and the recovery passage 24 linked to the liquid recovery opening 22 are formed in the interior of 
the nozzle member 70. Moreover, the other end of a supply pipe 13 is connected to the feeder current way 14, and the 
other end of the recovery tubing 23 is connected to the recovery passage 24. The liquid feed hopper 12, the feeder current 
way 14, and a supply pipe 13 constitute a part of liquid feeder style 10, and the liquid recovery opening 22, the recovery 
passage 24, and the recovery tubing 23 constitute a part of liquid recovery device 20. 
[0051] 

[ above the substrate P supported by the substrate stage PST ], the liquid feed hopper 12 is formed so that it may counter 
with the substrate P front face. It is separated from the liquid feed hopper 12 and the substrate P front face of 
predetermined distance. The liquid feed hopper 12 is arranged so that the projection field AR 1 of projection optics PL 
where the exposure light EL is irradiated may be surrounded. In this operation gestalt, the liquid feed hopper 12 is 
formed in the shape off annular ] a slit on the inferior surface of tongue of the nozzle member 70 so that the projection 
field AR 3 may be surrounded. Moreover, in this operation gestalt, the projection field AR 1 is set up in the shape of 
[ which makes a longitudinal direction Y shaft orientations (non-scanning direction) ] a rectangle. 
[0052] 

The feeder current way 1 4 is equipped with buffer passage section 14H by which the part was connected to the other end 
of a supply pipe 13, and inclination passage section 14S which connected the upper limit section io buffer passage 
section 14H, and connected the lower limit section to the liquid feed hopper 12. Inclination passage section 14S have a 
configuration corresponding to the liquid feed hopper 12, and the cross section along the XY fiat surface is formed in the 
shape of [ surrounding an optical element LS 1 / annular ] a slit. Inclination passage section 14S have whenever 
[ according to the side face of the optical element LS 1 arranged at the inside / tilt-angle ], and they are formed so that 
spacing with the front face of Substrate P may become large, as it separates from the optical axis AX of projection optics 
PL (optical element LS 1) in side cross sectional view. 
[0053] 

Buffer passage section 14H are prepared in the outside so that the upper limit section of inclination passage section 14S 
may be surrounded, and they are the space section formed so that it might spread in the XY direction (horizontal). The 
inside (optical-axis AX side) of buffer passage section 14H and the upper limit section of inclination passage section 14S 
are connected, and the connection is the comer of a street section 17. And the bank section 15 near the connection 
(corner of a street section) 17 formed in the field inside buffer passage section 14H (optical-axis AX side) so that the 
upper limit section of inclination passage section 14S might be surrounded is specifically formed. The bank section 15 is 
formed so that it may project in + Z direction from the base of buffer passage section 14H, Of the bank section 15, 14 Ns 
of narrow parts of the channel narrower than buffer passage section S4H are formed. 
[0054] 

In this operation gestalt, the nozzle member 70 is formed combining the part I material 71 and the part II material 72. 
The 1st and the part II material 71 and 72 can be formed with aluminum, titanium, stainless steel, duralumin, or the alloy 
containing these [ at least two ]. 
[0055] 

Top-plate section 71 B by which the part I material 71 connected the outside edge to the predetermined location of the 
upper part of side plate section 71 A and side plate section 71 A, It has inclination Itabe 71 C which connected the upper 
limit section to the inside edge of top-plate section 71B, and bottom plate section 71D (refer to drawing 3 ) linked to the 
lower limit section of inclination Itabe 71C, and it is joined mutually and each [ these ] **** is unified. The part II 
material 72 has top-plate section 72B which connected the outside edge to the upper limit section of the part I material 

71 , inclination Itabe 72C which connected the upper limit section to the inside edge of top-plate section 72B, and bottom 
plate section 72D linked to the lower limit section of inclination Itabe 72C, it is joined mutually and each [ these ] **** 
is unified. And the base of buffer passage section 14H is formed of top-plate section 71B of the part I material 71, and 
the head-lining side of buffer passage section 14H is formed of the inferior surface of tongue of top-plate section 72B of 
the part II material 72. Moreover, the base of inclination passage section 14S is formed of the top face (field suitable for 
an optical element LS 1 side) of inclination Itabe 71C of the part I material 71, and the head-lining side of inclination 
passage section 14S is formed of the inferior surface of tongue (field it turns [ field ] to the opposite side in an optical 
element LS 1) of inclination Itabe 72C of the part 11 material 72. Each of inclination Itabe 71C of the part I material 7! 
and inclination Itabe 72C of the part IT material 72 is formed in the shape of a earthenware mortar. The slit-like feeder 
current way 14 is formed by combining these [ 1st ] and the part II material 71 and 72 . Moreover, the outside of buffer 
passage sec tion 14H is blockaded by the up field of side plate section 71 A of the part I material 71, and the top face of 
inclination Itabe 72C of the part II material 72 has countered with the side face of an optical element LS 1 . 

100561 

f above the substrate P supported by the substrate stage PST ], the liquid recovery opening 22 is formed so that it may 
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counter with the substrate P front face, It is separated from the liquid recovery opening 22 and a substrate P front face of 
predetermined distance. The liquid recovery opening 22 is left and formed in the outside of the liquid feed hopper 12 
rather than the liquid feed hopper 12 to the projection field AR 1 to the projection field AR 1 of projection optics PL, and 
it is formed so that the liquid feed hopper 12 and the projection field AR 1 may be surrounded. The space section 24 
which carries out opening is specifically formed downward of side plate section 71 A of the part I material 71, top-plate 
section 7 IB, and inclination Itahe 71C, the liquid recovery opening 22 is formed of said opening of the space section 24, 
and the recovery passage 24 is formed of said space section 24. And the other end of the recovery tubing 23 is connected 
to a part of recovery passage (space section) 24. 
[0057] 

The porous member 25 which has two or more holes to the liquid recovery opening 22 so that the liquid recovery 
opening 22 may be covered is arranged. The porous member 25 is constituted by the mesh member with two or more 
holes. The mesh member which had the honeycomb pattern which consists of two or more abbreviation hexagon-like 
holes, for example formed as a porous member 25 can constitute. The porous member 25 is formed in the shape of sheet 
metal, for example, has the thickness of about 100 micrometers, 
[0058] 

The porous member 25 can be formed by performing perforation processing to the plate member used as the base 
material of the porous member which consists of stainless steel (for example, SUS316) etc. Moreover, it is also possible 
to arrange the porous member 25 of the shape of two or more sheei metal in piles to the liquid recovery opening 22. 
Moreover, surface treatment for raising the surface treatment for stopping the elution of the impurity to Liquid LQ or 
lyophilic to the porous member 25 may be performed. As such surface treatment, the processing which adheres chrome 
oxide to the porous member 25 is mentioned, for example, "GOLDEP" processing of a ****, Inc. environmental solution 
or "GOLDEP WHITE" processing is mentioned. By performing such surface treamient, it can prevent un-arranging [ of 
an impurity being eluted into Liquid LQ from the porous member 25 ]. Moreover, surface treatment mentioned above to 
the nozzle member 70 (1st [ the ], part II material 71 and 72) may be performed. Moreover, the elution of the impurity to 
the 1st liquid LQ 1 may form the porous member 25 using few ingredients (titanium etc.). 
[0059] 

The nozzle member 70 is a plane view square-like. As shown in dxawina.3 , the liquid recovery opening 22 is formed on 
the inferior surface of tongue of the nozzle member 70 in the shape of a plane view frame (the shape of a character of 
opening) so that the projection field AR 1 and the liquid feed hopper 12 may be surrounded. And the porous sheet metal- 
like member 25 is arranged at the liquid recovery opening 22. Moreover, between the liquid recovery opening 22 (porous 
member 25) and the liquid feed hopper 12, bottom plate section 7 1 D of the part I material 71 is arranged. The liquid feed 
hopper 12 is formed in the shape of [ plane view annular ] a slit between bottom plate section 7 ID of the part I material 
71, and bottom plate section 72D of the part II material 72. 
[0060] 

The substrate P of bottom plate section 7 ID and each 72D and the field (inferior surface of tongue) which counters are 
XY flat surface and an parallel flat side among the nozzle members 70. that is, the nozzle member 70 counters with the 
front face (XY flat surface) of the substrate P supported by the substrate stage PST — as — and the front face of Substrate 
P and abbreviation — it has composition equipped with the bottom plate sections 71 D and 72D which have the inferior 
surface of tongue formed so that it might become parallel. Moreover, in this operation gestalt, the inferior surface of 
tongue of bottom plate section 7 ID and the inferior surface of tongue of bottom plate section 72D are abbreviation flush, 
and a gap with the substrate P front face arranged on the substrate stage PST serves as a part which becomes the smallest. 
Thereby, Liquid LQ can be held good between the inferior surface of tongue of the bottom plate sections 73D and 72D, 
and Substrate P, and the immersion field AR 2 can be formed, in the following explanation, it counters with the front 
face of Substrate P — as — and the front face (XY flat surface) of Substrate P and abbreviation — the inferior surface of 
tongue (flat part) of the formed bottom plate sections 7 ID and 72D is doubled so that it may become parallel, and "the 
land side 75" is called suitably. 
[0061] 

The land side 75 is a field arranged in the location nearest to the substrate P supported by the substrate stage PST among 
the nozzle members 70. In addition, although the inferior surface of tongue of bottom plate section 71D and the inferior 
surface of tongue of bottom plate section 72D are doubled and it is considering as the land side 75 in this operation 
gestalt since the inferior surface of tongue of bottom plate section 7ID and the inferior surface of tongue of bottom plate 
section 72D serve as abbreviation flush The part by which bottom ptate section 7 ID is arranged also arranges the porous 
member 25, it is good also as liquid recovery opening, and only the inferior surface of tongue of bottom plate section 
72D turns into the land side 75 in this case. 
[0062] 

The porous member 25 has the substrate P supported by the substrate stage PST and the inferior surface of tongue 2 
which counters. And the porous member 25 is formed in the liquid recovery opening 22 so that the inferior surface of 
tongue 2 may incline to the front face (namely, XY flat surface) of the substrate P supported by the substrate stage PST. 
That is, the porous member 25 prepared in the liquid recovery opening 22 has the front face of the substrate P supported 
by the substrate stage PST, and the slant face (inferior surface of tongue) 2 which counters. Liquids LQ are collected 
through the slant face 2 of the porous member 25 arranged at the liquid recovery opening 22. Therefore, the liquid 
recovery opening 22 has composition formed in the slant face 2. If it puts in another way, in this operation gestalt, the 
whole slant face will function as liquid recovery opening 22. Moreover, since the liquid recovery opening 22 is formed 
so thai the projection field AR 1 where the exposure light EL is irradiated may be surrounded, the slant face 2 of the 
porous member 25 arranged at the liquid recovery opening 22 has composition formed so that the projection field AR 1 
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might be surrounded. 
[0063] 

The siant face 2 of Substrate P and the porous member 25 which counters is formed so that spacing with the front face of 
Substrate P may become large, as it separates from the optica] axis AX of projection optics PL (optical element LS 3), As 
shown in drawing 3 , in this operation gestalt, the liquid recovery opening 22 is formed in a plane view hollow square 
shape, and the porous members 25A-25D of four sheets are combined with the liquid recovery opening 22, and it is 
arranged. Among these, making the front face and XZ flat surface intersect perpendicularly, the porous members 25A 
and 25C arranged to the projection field AR 1 at each of X shaft-orientations (scanning direction) both sides are arranged 
so that spacing with the front face of Substrate P may become large, as it separates from an optical axis AX. Moreover, 
making the front face and YZ flat surface intersect perpendicularly, the porous members 25B and 25D arranged to the 
projection field AR 1 at each of the both sides of Y shaft orientations are arranged so that spacing with the front face of 
Substrate P may become large, as it separates from an optical axis AX. 
[0064] 

The tilt angle of the inferior surface of tongue 2 of the porous member 25 to XY flat surface is set up among 3 - 20 
degrees in consideration of the viscosity of Liquid LQ, the contact angle of the liquid LQ in a substrate P front face, etc. 
In addition, in this operation gestalt, the tilt angle is set as 7 times. 
[0065] 

The inferior surface of tongue of bottom plate section 71 D and the lower limit section of side plate section 71 A which 
were connected to the lower limit section of inclination Itabe 71C of the part 1 material are prepared in the almost same 
location (height) in Z shaft orientations. Moreover, the porous member 25 is attached in the liquid recovery opening 22 
of the nozzle member 70 so that the common-law marriage section of the slant face 2 and the inferior surface of tongue 
(land side 75) of bottom plate section 71D may become the almost same height, and so that the common-law marriage 
section of a slant face 2 and the inferior surface of tongue (land side 75 ) of bottom plate section 7 ID may continue. That 
is, the land side 75 is continuously formed with the slant face 2 of the porous member 25. Moreover, the porous member 
25 is arranged so that spacing with the front face of Substrate P may become large, as it separates from an optical axis 
AX. And the wall 76 formed of some fields of the lower part of side piate section 71 A is formed in the outside of the rim 
section of a slant face 2 (porous member 25). As the porous member 25 (slant face 2) is surrounded, a wall 76 is formed 
in the periphery, is prepared in the outside of the liquid recovery opening 2.2 to the projection field AR 1, and is for 
controlling exsorption of Liquid LQ. 
[0066] 

A part of bottom plate section 72D which forms the land side 75 is arranged about Z shaft orientations between the end 
face Tl by the side of the image surface of the optica) element LS 1 of projection optics PL (inferior surface of tongue), 
and Substrate P. That is, a part of land side 75 dives into the bottom of the inferior surface of tongue (end face) Tl of the 
optical element LS 1 of projection optics PL. Moreover, the opening 74 which the exposure light EL passes is formed in 
the center section of bottom plate section 72D which forms the land side 75. Opening 74 has the configuration according 
to the projection field AR 1, and is formed in the shape of [ which makes a longitudinal direction Y shaft orientations 
(non-scanning direction) in this operation gestalt ] an ellipse. Opening 74 is formed more greatly than the projection field 
AR 1, and the exposure light EL which passed projection optics PL can reach on Substrate P, without being interrupted 
by bottom plate section 72D. That is, in the location which does not bar the optical path of the exposure light EL, it dives 
into the bottom of the end face Tl of projection optics PL, and as crowded, a part of land side [ at least ] 75 is arranged, 
so that the optical path of the exposure light EL may be surrounded. If it puts in another way, a part of land side [ at 
least ] 75 is arranged so that the projection field AR I may be surrounded between the end face Tl by the side of the 
image surface of projection optics PL, and Substrate P. Moreover, bottom plate section 72D makes the inferior surface of 
tongue the land side 75, it is arranged so that it may counter with the front face of Substrate P, and the inferior surface of 
tongue Tl and Substrate P of an optical element LS 1 are formed so that it may not contact. In addition, edge section 74E 
of opening 74 may be a right angle-like, may be formed in the acute angle, and may be formed in the shape of radii. 
[0067] 

And the land side 75 has composition arranged between the projection field AR 1 and the slant face 2 of the porous 
member 25 arranged at the liquid recovery opening 22. The liquid recovery opening 22 has composition which is the 
outside of the land side 75, and has been arranged so that the land side 75 may be surrounded to the projection field AR 
1 . That is, the liquid recovery opening 22 is arranged so that a land side may be surrounded in the location distant from 
the land side 75 to the optical path of the exposure light EL. Moreover, the liquid feed hopper 12 also has composition 
arranged to the projection field AR 1 on the outside of the land side 75. The liquid feed hopper 12 has composition 
prepared between the projection field AR 1 of projection optics PL, and the liquid recovery opening 22, and the liquid 
LQ for forming the immersion field AR 2 is supplied through the liquid feed hopper 12 between the projection field AR 
1 of projection optics PL, and the liquid recovery opening 22. In addition, the number of the liquid feed hopper 12 and 
the liquid recovery openings 22, a location, and a configuration should just be the configurations that it is not restricted to 
what -is stated with this operation gestalt, but the immersion field AR 2 can be maintained in the request condition. For 
example, the liquid recovery opening 22 may be arranged so that the land side 75 may not be surrounded. In this case, 
you may make it form the liquid recovery opening 22 only in the predetermined field of the both sides of a non-scanning 
direction (the direction of Y) among the inferior surfaces of tongue of the nozzle member 70 to the predetermined field 
of the both sides of a scanning direction (the direction of X), or the proiection field AR 1 to the projection field AR 1 . 
[0068] 

As mentioned above, the land side 75 is arranged between the inferior surface of tongue Tl of an optica! element LS 1, 
and Substrate P, and the distance of a substrate P front face and the inferior surface of tongue Tl of an optical element 
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LS i is longer than the distance of a substrate P front face and the land side 75. that is, the inferior surface of tongue Tl 
of an optical element LS 3 is formed in the location higher than the land side 75 (Substrate P — receiving -- a long 
distance — like), In this operation gestalt, the inferior surface of tongue Tl of an optica! element LS 1 and the distance 
with Substrate P are about 3mm, and the distance of the land side 75 and Substrate P is about 1 mm. And the liquid LQ of 
the immersion field AR 2 contacts the land side 75, and the liquid LQ of the immersion field AR 2 also contacts the 
inferior surface of tongue Tl of an optical element LS 1. That is, the land side 75 and the inferior surface of tongue Tl 
are the liquid LQ of the immersion field AR 2, and the liquid contact surface which contacts. 
[0069] 

Tire liquid contact surface Tl of the optica! element LS 1 of projection optics PL has lyophilic (hydrophilic property). In 
this operation gestalt. lyophilic-ized processing is performed to the liquid contact surface Tl, and the liquid contact 
surface Tl of an optical element LS 1 serves as lyophilic by the lyophilic-ized processing. Moreover, the Sand side 75 is 
also lyophilic— i2ation-processed and it has lyophilic. In addition, liquid repelling processing is carried out and a part of 
land side 75 (for example, inferior surface of tongue of bottom plate section 71D) may have liquid repellance. Of course, 
as mentioned above, the part 1 material 71 and the pan 11 material 72 may be formed with a lyophilic ingredient, and you 
may give lyophilic to the land side 75. 
[0070] 

As lyophilic-ized processing for making lyophilic the predetermined member of the liquid contact surface Tl grade of an 
optical element LS 1 , processing of making the lyophilic ingredient of MgF2, aluminum 203, and Si02 grade adhere etc. 
is mentioned, for example. Or since the liquid LQ in this operation gestalt is polar large water, it is forming a thin film as 
lyophilic-ized processing (hydrophilization processing) by the matter of the polar large molecular structure which had 
OH radicals, such as alcohol, for example, and can also give lyophilic (hydrophilic property), moreover — since these 
fluorite or a quartz has high compatibility with water, even if it does not perform lyophilic-ized processing by forming an 
optical element LS 1 with fluorite or a quartz — lyophilic [ good 1 — it can obtain — the liquid contact surface (end face) 
Tl of an optical element LS 1 — Liquid LQ can be mosflv stuck on the whole surface. 
[0071] 

Moreover, as liquid repelling processing in the case of making a part of land side 75 into liquid repellance, processing of 
making liquid repellance ingredients, such as fluororesin ingredients, such as polytetrafluoroethyiene (Teflon 
(trademark)), an acrylic resin ingredient, and a silicon system resin ingredient, adhere etc. is mentioned, for example. 
Moreover, it can prevent un-arranging [ the outflow of the liquid LQ to the substrate P outside under immersion exposure 
(top-face 91 outside) is suppressed, and Liquids LQ can be smoothly collected after immersion exposure, and Liquid LQ 
remains on the top face 91 to arrange ] by making the top face 91 of the substrate stage PS T into liquid repellance. 
[0072] 

In order to supply Liquid LQ on Substrate P, a control unit CONT drives the liquid feed zone 1 3 , and sends out Liquid 
LQ from the liquid feed zone 1 1 . The liquid LQ sent out from the liquid feed zone 1 1 flows into buffer passage section 
14H among the feeder current ways 14 of the nozzle member 70, after flowing a supply pipe 33. Buffer passage section 
14H are the space section which spreads horizontally, and the liquid LQ which flowed into buffer passage section 14H 
flows so that it may spread horizontally. Since the bank section 15 is formed in the field of the inside (optical-axis AX 
side) which is the passage downstream of buffer passage section 14H, after Liquid LQ spreads throughout buffer passage 
section 14H, it can once be collected. And after Liquid LQ accumulates in buffer passage section 14H more than the 
specified quantity (after the oil level of Liquid LQ becomes more than the height of the bank section 1 5), it flows into 
inclination passage section 14S through 14 Ns of narrow parts of the channel. The liquid LQ which flowed into 
inclination passage section 34S goes caudad, and flows inclination passage section 14S, and it is supplied on the 
substrate P arranged from the liquid feed hopper 12 at the image surface side of projection optics PL. The liquid feed 
hopper 12 supplies Liquid LQ on Substrate P from the upoer part of Substrate P, 
[0073] 

Thus, the liquid LQ which flowed out of buffer passage section 14H is mostly supplied on Substrate P by having formed 
the bank section 15 at homogeneity from the whole region of the liquid feed hopper 12 annularly formed so that the 
projection field AR 1 might be surrounded. That is, if the bank section 15 (14Ns of narrow parts of the channel) is not 
formed, since the field near the connection of a supply pipe 13 and buffer passage section 14H increases more than other 
fields, the flow rate of die liquid LQ which flows inclination passage section 14S may become uneven [ the liquid 
amount of supply to Substrate P top ] in each location of the liquid feed hopper 12 formed annularly. However, since the 
liquid supply to the liquid feed hopper 12 was started after preparing 14 Ns of narrow parts of the channel, forming 
buffer passage section 14H and the liquid LQ more than the specified quantity being able to store to the buffer passage 
section 14H, where the flow rate distribution and the velocity distribution in each location of the liquid feed hopper 12 
are equalized. Liquid LQ can be supplied on Substrate P. Here, although air bubbles tend to remain for example, at the 
time of supply initiation etc. in the about 17 corner of a street section of the feeder current way 14, by having narrowed 
the this about 17 comer of a street section feeder current way 14, and having formed 14 Ns of narrow parts of the 
channel, the rate of flow of the liquid LQ which flows in 14 Ns of narrow parts of the channel can be accelerated, and air 
bubbles can be discharged to the feeder current way 14 exterior through the liquid feed hopper 12 by the flow of that 
accelerated liquid LQ. And after discharging air bubbles, exposure processing can be carried out by performing 
immersion exposure actuation in the condition that there are no air bubbles in the immersion field AR 2. In addition, the 
bank section 15 may be formed so that it may pro ject in - Z direction from the head-lining side of buffer passage 14H. In 
short, 14 Ns of narrow parts of the channel narrower than buffer passage section 34H should just be established in the 
passage downstream rather than buffer passage section 14H. 
[0074] 
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In addition, the bank section 15 may be partially made low (highly). By establishing the field where height differs 
partially in the bank section 15, when supply of Liquid LQ is started, the residual of the gas (air bubbles) to the inside of 
the liquid which forms the immersion field AR 2 can be prevented. Moreover, buffer passage section 14H are divided 
into two or more passage, and you may enable it to supply the liquid LQ of a different amount according to the location 
of the slit-like liquid feed hopper 12. 
[0075] 

In order to collect the liquids LQ on Substrate P, a control unit CONT drives the liquid stripping section 23. When the 
liquid stripping section 21 which has a vacuum system drives, the liquid LQ on Substrate P flows into the recovery 
passage 24 through the liquid recovery opening 22 which had the porous member 25 arranged. When collecting the 
liquids LQ of the immersion field AR 2, the inferior surface of tongue (slant face) 2 of the porous member 25 contacts 
the liquid LQ, [ above Substrate P ], since the liquid recovery opening 22 (porous member 25) is formed so that Substrate 
P may be countered, it collects the liquids LQ on Substrate P from the upper part. After the liquid LQ which flowed into 
the recoverv passage 24 flows the recovery tubing 23, they are collected by the liquid stripping section 21. 
[0076] 

Drawing .5 is drawing showing an example of the liquid stripping section 21. The liquid stripping section 21 is equipped 
with the recovery tank 26 connected to the end section of the recovery tubing 23, the vacuum pump (vacuum system) 27 
connected to the recovery tank 26 through piping 27K, the waste water disposal pump (drainage pump) 29 connected to 
the recovery tank 26 through piping 29K, and the liquid level sensor (water level sensor) 28 formed inside the recovery 
tank 26 in dra win g 5 . The end section of the recovery tubing 23 is connected to the upper part of the recovery tank 26. 
Moreover, the other end of piping 27K which connected the end section to the vacuum pump 27 is connected to the 
upper part of the recovery tank 26. Moreover, the other end of piping 29K which connected the end section to the waste 
water disposal pump 29 is connected to the lower part of die recoveiy tank 26. When a vacuum pump 27 drives, Liquids 
LQ are collected through the liquid recovery opening 22 of the nozzle member 70, and it holds in the recovery tank 26. 
When a waste water disposal pump 29 dr ives, the liquid LQ held in the recovery tank 26 is discharged outside through 
piping 29K. Actuation of a vacuum pump 26 and a waste water disposal pump 29 is controlled by the control unit 
CONT. The liquid level sensor 28 measures the liquid level (water level) of the liquid LQ held in the recovery tank 26, 
and outputs the measurement result to a control unit CONT. a control unit CONT adjusts the suction force (wastewater 
force) of a waste water disposal pump 29 based on the output of the liquid level sensor 28 so that the liquid level (water 
level) of the liquid LQ held in the recovery tank 26 may serve as about 1 law. Since a control unit CONT can maintain 
almost uniformly the liquid level of the liquid LQ in the recovery tank 26, it can stabilize the pressure in the recovery 
tank 26. Therefore, the recovery force (suction force) of the liquid LQ through the liquid recovery opening 22 can be 
stabilized, in addition, an effluent bulb is prepared instead of a waste water disposal pump 29, it carries out performing 
closing motion adjustment of an effluent bulb or path adjustment of an exhaust port etc. based on the output of the liquid 
level sensor 28, and you may make it maintain the liquid level of the liquid LQ in the recovery tank 26 to about 1 law in 
the operation gestalt shown in drawing.5 
[0077] 

An example of the recovery approach of the liquid recovery device 20 in this operation gestalt is explained. In addition, 
in this operation gestalt, this recovery approach will be called the bubble point method. The liquid recovery device 20 
can control generating of vibration which he is trying to collect Liquids LQ from the recovery opening 22 using this bulb 
pointing method, and originates in liquid recovery by this. 
[0078] 

Hereafter, the principle of the liquid recovery actuation by the liquid recovery device 20 in this operation gestalt is 
explained, referring to the mimetic diagram of drawing 6 . The porous member 25 is arranged ai the recovery opening 22 
of the liquid recovery device 20. As a porous member 25, the mesh member of the shape of sheet metal in which many 
holes were formed, for example can be used. The bulb pointing method is in the condition in which the porous member 
25 got wet, is controlling the differential pressure of the top face of the porous member 25, and an inferior surface of 
tongue to satisfy the below-mentioned predetermined conditions, and collects Liquids LQ from the hole of the porous 
member 25. As a parameter concerning the conditions of the bulb point, the aperture of the porous member 25, a contact 
angle (compatibility) with the liquid LQ of the porous member 25, the suction force (pressure of the top face of the 
porous member 25) of the liquid stripping section 21, etc. are mentioned. 
[0079] 

Draw ing 6 is the enlarged drawing of the partial cross section of the porous member 25, and shows one mode of the 
liquid recovery performed through the porous member 25. Substrate P is arranged under the porous member 25, and gas 
space and liquid space are formed between the porous member 25 and Substrate P. Such a situation is produced at the 
edge of the immersion field AR 2 shown in drawing 4 . Or also when an opening (Void) is formed into the liquid LQ of 
the immersion field AR 2, such a situation may arise, more — concrete — the 1st of the porous member 25 — gas space 
forms between hole 25Ha and Substrate P — having — the porous member 25 — between 25Hb and Substrate P, liquid 
space is formed the 2nd hole. Moreover, on the porous member 25, the passage space which forms a part of recovery 
passage 24 is formed. 
[0080] 

drawingj) — setting — the 1st of the porous member 25 — the pressure (pressure in the inferior surface of tongue of 
porous member 25H) of the space between hole 25Ha and Substrate P — Pa — Surface tension of theta and Liquid LQ is 
set [ the pressure (pressure in the top face of the porous member 25) of the passage space on die porous member 25 / the 
aperture (diameter) of Pb, hole 25Ha, and 25Hb ] to gamma for a contact angle with the liquid LQ of d and the porous 
member 25 (inside of hole 25H), 
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(4xgammaxcos theta) /d >— (Pa-Pb) — (1A) 

when ****** is satisfied, it is shown in draw]ng_6 — as -- the 1st of the porous member 25 — even if gas space is formed 
in the hole 25Ha bottom (Substrate P side), it can prevent that the gas of the space of the porous member 25 bottom 
moves to the space of the porous member 25 top through hole 25Ha (invasion), namely, the thing for which the surface 
tension gamma and the pressures Pa and Pb of the contact angle theta. Aperture d, and Liquid LQ are optimized so that 
the conditions of the above-mentioned (iA) formula may be satisfied the interface of Liquid LQ and a gas — the hole 
of the porous member 25 — it maintains in 25Ha — having — the 1st — invasion of the gas from hole 25Ha can be 
suppressed, on the other hand — the porous member 25 — since liquid space is formed in 25Hb bottom (Substrate P side) 
the 2nd hole, Liquid LQ is recoverable through 25Hb the 2nd hole. 
[0081] 

In addition, in the conditions of the above-mentioned (IA) formula, in order to simplify explanation, the hydrostatic 

pressure of the liquid LQ on the porous member 25 is not taken into consideration. 

[0082] 

In this operation gestalt moreover, the liquid recovery device 20 As the pressure Pa of the space under the porous 
member 25, the diameter d of hole 25H, the contact angle theta with the liquid LQ of the porous member 25 (medial 
surface of hole 25H), and the surface tension gamma of Liquid (pure water) LQ being fixed The suction force of the 
liquid stripping section 21 is controlled, and the pressure of the passage space on the porous member 25 is adjusted so 
that the above-mentioned (IA) formula may be satisfied. However, in the above-mentioned (1 A) formula, since control 
of the pressure Pb with which are satisfied of the above-mentioned (1 A) formula becomes easy so that 
((4xgarruxiaxcosfheta)/d) is so large that (Pa-Pb) is large, as for the diameter d of hole 25Ha and 25Hb, and the contact 
angle thela with the liquid LQ of the porous member 25, it is desirable to make it as small as oossible. 
[0083] 

Next, how to expose the pattern image of Mask M to Substrate P using the aligner EX which has the configuration 

mentioned above is explained. 

[0084] 

According to the immersion device 1 in which it has the liquid feeder style 10 and the liquid recovery device 20, a 
control unit CONT is carrying out specified quantity recovery of the liquid LQ on Substrate P while carrying out 
specified quantity supply of the liquid LQ on Substrate P, and it forms the immersion field AR 2 of Liquid LQ on 
Substrate P. The liquid LQ supplied from the immersion device ! forms locally the larger and immersion field AR 2 
smaller than Substrate P than the projection field AR 1 in the part on the substrate P including the projection field AR 1. 
[0085] 

And a control unit CONT carries out projection exposure of the pattern image of Mask M on Substrate P through 
projection optics PL, and Liquid LQ and projection optics PL between Substrates P, moving the substrate stage PST 
which supports Substrate P to X shaft orientations (scanning direction) collecting the liquids LQ on the substrate P by the 
liquid recovery device 20 in parallel to supply of the liquid LQ to the substrate P top by the liquid feeder style 10. 
[0086] 

It is what carries out projection exposure of the pattern image of Mask M at Substrate P while the aligner EX in this 
operation gestalt moves Mask M and Substrate P to X shaft orientations (scanning direction). At the time of scan 
exposure Some pattern images of Mask M are projected into the projection field AR 1 through Liquid LQ and projection 
optics PL of the immersion field AR 2, and it synchronizes with Mask M moving in the direction of -X (or the direction 
of +X) at a rate V. Substrate P moves in the direction of +X (or the direction of -X) by rate beta-V (beta is a projection 
scale factor) to the projection field AR 1. Two or more shot fields are set up on Substrate P, and after exposure ending to 
one shot field, while the next shot field moves to a scan starting position and moves Substrate P by step - and - scanning 
method hereafter by stepping migration of Substrate P, scan exposure processing to each shot field is performed one by- 
one. 
[0087] 

In this operation gestalt, it is the configuration of collecting Liquids LQ through the slant face 2 of the porous member 25 
which the porous member 25 inclined to the front face of Substrate P, and has been arranged at the liquid recovery 
opening 22, and Liquid LQ is a configuration collected through the liquid recovery opening 22 including a slant face 2. 
Moreover, the land side 75 (inferior surface of tongue of bottom plate section 71D) and the slant face 2 are formed 
continuously. In that case, it sets, and when only predetermined distance carries out scanning migration of the substrate P 
at a predetermined rate in the direction of +X to the immersion field AR 2, it will be in the condition that it is shown in 
drawing _7 (b) from the initial state (condition that the immersion field AR 2 of Liquid LQ is formed between the land 
side 75 and Substrate P) shown in drawing 7 (a). In the predetermined condition after scanning migration as shown in 
drawjngj? (b), the component Fl which moves to the slanting upper part along a slant face 2, and the component F2 
which moves horizontally are generated by the liquid LQ of the immersion field AR 2. In that case, the configuration of 
the interface (gas-liquid interface) LG of the Liquid LQ and the space of an outside of the immersion field AR 2 is 
maintained. Moreover, even if it moves Substrate P to a high speed to die immersion field AR 2, a big change of the 
configuration of Interface LG can be controlled, 
[0088] 

Moreover, the distance between a slant face 2 and Substrate P is larger than the distance between the land side 75 and 
Substrate P. That is, the space between a slant face 2 and Substrate P is larger than the space between the land side 75 
and Substrate P. Therefore, when Substrate P is moved, distance L of interface LG' in the initial state shown in drawing 7 
(a) and the interface LG in She predetermined condition after the scanning migration shown in drawing 7 (b) can be made 
comparatively small. Therefore, the flare of the immersion field AR 2 can be stopped and magnitude of the immersion 
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field AR 2 can be made smail, 
[0089] 

For example, as shown in drawin g 8 (a), the land side 75 and inferior-surface-of-tongue 2' of the porous member 25 
arranged at the liquid recovery- opening 22 are formed continuously. Inferior-surface-of-tongue 2' of the porous member 
25 does not incline to Substrate P, but when it was a substrate P front face and abbreviation parallel, and are put in 
another way, and the liquid recovery opening 22 containing inferior-surface-of-tongue T does not incline and Substrate P 
is moved to the immersion field AR 2, the configuration of Interface LG is maintained. However, since inferior-surface- 
of-tongue 2' does not incline, only the component F2 which moves to Liquid LQ horizontally is generated, and most 
components (Fl) which move up are not generated. In that case, in order that interface LG may move the almost same 
distance as the movement magnitude of Substrate P, the distance I. of interface LG' in an initial state and the interface 
LG in the predetermined condition after scanning migration serves as a comparatively large value, and the immersion 
field AR 2 becomes large in connection with it. Then, the nozzle member 70 must also be enlarged according to the big 
immersion field AR 2, and it is necessary to also enlarge the migration stroke of the magnitude of the substrate stage PST 
itself, or the substrate stage PST according to the magnitude of the immersion field AR 2, and growing gigantic of the 
whole aligner EX is caused. And enlargement of the immersion field AR 2 becomes remarkable as the scan speed of the 
substrate P to the immersion field AR 2 accelerates. 
[0090] 

As shown in drawing_8 (b), moreover, by preparing a level difference between the land side 75 and the liquid recovery 
opening 22 (inferior-surface-of-tongue 2' of the porous member 25) If it is put in another way when distance between 
inferior-surface-of-tongue 2' and Substrate P is made larger than the distance between the land side 75 and Substrate P an 
inferior surface of tongue - two — ' — a substrate - P — between — space - a land ~ a field -- 75 — a substrate — P — 
between — space — large — having carried out — a case — a liquid — LQ — **** — the upper part — moving — a 
component — F — one — ' — generating — having — since -- distance L a comparatively small value ~ it can carry out — 
enlargement of the immersion field AR 2 — it can control . However, since the level difference is prepared between the 
land side 75 and inferior-surface-of-tongue 2' and the land side 75 and inferior-surface-of-tongue 2' are not formed 
continuously, the configuration of Interface LG becomes easy to collapse. If the configuration, of Interface LG collapses, 
possibility that un-arranging [ which a gas bites in the liquid LQ of the immersion field AR 2 / by which air bubbles are 
generated in Liquid LQ ] will occur will become high. Moreover, possibility that the phenomenon in which component 
[ which moves up while the configuration of Interface LG will collapse, if there is a level difference when high speed 
scanning of the substrate P is carried out, for example in the direction of +X ] FT becomes larger, and Liquid LQ is torn 
to pieces when [ of the immersion field AR 2 ] the thickness of the liquid LQ of the field by the side of +X becomes thin 
most and Substrate P is moved in the direction of -X (reverse scan) in the condition will occur becomes high. If the torn- 
off liquid (refer to sign LQ' among drawing_8 (b)) remains for example, on Substrate P, un-arranging [ in which the 
remains of adhesion (the so-called watermark) are formed on a substrate of evaporation of She liquid LQ' ] will arise. 
Moreover, possibility of Liquid LQ flowing into the outside of Substrate P, rusting to an edge strip and a device, and 
causing un-arranging, such as ******, also becomes high. And possibility that said un-arranging will occur becomes 
high as the scan speed of the substrate P to the immersion field AR 2 accelerates. 
[0091] 

In this operation gestait, form a slant face 2 continuously with the land side 75 (inferior surface of tongue of bottom plate 
section 7 1 D), and since the liquid recovery opening 22 of the immersion device 1 (liquid recovery device 20) was formed 
in the front face of Substrate P, and the slant face 2 which counters [ when the immersion field AR 2 and Substrate P 
which were formed in the image surface side of projection optics PL are made displaced relatively ] Stopping the 
migration length of the interface LG of the Liquid LQ and the space of an outside of the immersion field AR 2, the 
configuration of Interface LG can be maintained (form status change- ization of Interface LG is made small), and the 
magnitude and the configuration of the immersion field AR 2 can be maintained in the request condition. Therefore, air 
bubbles cannot be generated in Liquid LQ, liquids cannot fully be collected, or un-arranging [ of a liquid flowing out ] is 
prevented. Moreover, magnitude of the immersion field AR 2 can be made small. Therefore, miniaturization of the whole 
aligner EX can also be attained. 
[0092] 

Moreover, when high speed scanning of the substrate P is carried out, the liquid LQ of the immersion field AR 2 flows 
out outside, or possibility that the liquid LQ of the immersion field AR 2 will disperse around becomes high, but since 
the wall 76 was formed in the periphery of a slant face 2, exsorption of Liquid LQ can be controlled. That is, since buffer 
space is formed inside a wall 76 by forming a wall 76 in the periphery of the porous member 25, even if Liquid LQ 
reaches the medial surface of a wall 76, since the liquid LQ which forms the immersion field AR 2 is damp and spreads 
to the buffer space inside a wall 76, it prevents more certainly exsorption of the liquid LQ to the outside of a wall 76, and 
can carry out the thine of it. 
[0093] 

moreover, the small gap formed between a part of land side 75 (inferior surface of tongue of bottom plate section 72D), 
and a substrate P front face since it is arranged under the end face Tl of projection optics PL so that a part of land side 75 
(inferior surface of tongue of bottom plate section 72D) may surround the projection field AR 1 — a near projection field 
— and it is formed so that a projection field may be surrounded. Therefore, maintaining sufficient small immersion field 
required for a wrap sake for the projection field AR i can be continued. Therefore, miniaturization of the whole aligner 
EX can be attained, stopping un-arranging, such as mixing of the gas to the inside of the liquid LQ of the immersion field 
AR 2, and an outflow of Liquid LQ, also when Substrate P is moved to a high speed (scan). Moreover, since the liquid 
feed hopper 12 is arranged on some (inferior surface of tongue of bottom plate section 72D) the outsides of the land side 
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75, also when mixing of the gas (air bubbles) to the inside of the liquid LQ which forms the immersion field AR 2 is 
prevented and Substrate P is moved at high speed, it becomes possible to continue filling the optical path of the exposure 
light EL with a liquid, 
[0094] 

<The 2nd operation gestalt> 

Next, it explains, referring to draw ing 9 about the 2nd operation gestalt of this invention, in the following explanation, 
the sign same about a component the same as that of the operation gestalt mentioned above or equivalent is attached 
here, and simple in the explanation — or it omits. Although it is inclining and attaching the porous sheet metal-like 
member 25 to Substrate P in the 1st operation gestalt mentioned above and the slant face 2 is formed Slant-face 2" to 
which spacing with the front face of Substrate P becomes large is prepared, and you may make it form the liquid 
recovery opening 22 in some predetermined locations (predetermined field) of the slant-face 2" on it, as shown in 
drawi ng 9 as it separates from the optical axis AX of the exposure light EL on the inferior surface of tongue of the nozzle 
member 70. And you may make it form the porous member 25 in the liquid recovery opening 22. In this case, slant-face 
2" of the nozzle member 70 and the inferior surface of tongue 2 of the porous member 25 are continuing, and slant- face 
2" and its inferior surface of tongue 2 are almost fiat-tapped. When the interface LG of Liquid LQ is formed, for example 
between slant-face 2" and Substrate P also by carrying out like this, the configuration of the interface LG can be 
maintained and it can prevent un-arranging [ of air bubbles being generated in the liquid LQ of the immersion field AR 
2 ]. Moreover, magnitude of the immersion field AR 2 can also be made small. 
[0095] 

<The 3rd operation gestalt> 

Drawing. 1.0 is drawing showing the 3rd operation gestalt of this invention. As shown in drawing 10 , you may form so 
that whenever [ to the substrate P of 1st field 2A near an optical axis AX among the inferior surfaces of tongue 2 of the 
porous member 25 / tilt-angle ] may become larger than whenever [ to the substrate P of the 2nd field 2B of the outside / 
tilt-angle ]. 
[0096] 

<The 4th operation gestalt> 

Draw ing 1 1 is drawing showing the 4th operation gestalt of this invention. As shown in drawing JJ. , you may form so 
that whenever [ to the substrate P of 1st field 2A near an optical axis AX among the inferior surfaces of tongue 2 of the 
porous member 25 / tilt-angle ] may become smaller than whenever [ to the substrate P of the 2nd field 2B of the 
outside / tilt-angle ]. Namely, what is necessary is to just be prepared so that spacing with ihe front face of Substrate P 
may become large as there is no need for two inferior surface of tongue of the porous member 25 of being a flat side and 
the inferior surface of tongue 2 of ihe porous member 25 separates from the optical axis AX of the exposure light EL, 
[0097] 

<The 5th operation gestalt> 

Dr awing 12 is drawing showing the 5th operation gestalt of this invention. As shown in drawin g 12 , two or more fin 
members 1 50 may be formed in the slant face (inferior surface of tongue of the porous member 25) currently formed in 
the inferior surface of tongue of the nozzle member 70. The fin member 150 is side-view substantially triangle-shaped, 
and is arranged in the sectional side elevation of drawing 12 in the buffer space formed the inferior surface of tongue 2 of 
the porous member 25, and inside a wall 76, Moreover, as the fin member 1 50 turns the longitudinal direction outside, it 
is attached in a radial at the medial surface 76 of a wali 76. Here, two or more fin member 150 have estranged, and the 
space section is formed between each fin member 150. Thus, since the liquid touch area in the slant face (inferior surface 
of tongue of the porous member 25) currently formed in the inferior surface of tongue of the nozzle member 70 by 
arranging two or more fin members 150 can be made to increase, the maintenance engine performance of the liquid LQ 
in the inferior surface of tongue of the nozzle member 70 can be raised. In addition, two or more fin members may be 
prepared at equal intervals, and may be inequality spacing. For example, spacing of the fin member 150 arranged to the 
projection field AR 1 at the both sides of X shaft or ientations may be set up smaller than spacing of the fin member 350 
arranged to the projection field AR 1 at the both sides of Y shaft orientations, In addition, as for the front face of the fin 
member 150, it is desirable that it is lyophilic to Liquid LQ. Moreover, the fin member 1 50 may be formed in stainless 
steel (for example, SUS316) by "GOLDEP" processing or "GOLDEP WHITE" processing, and can also be formed with 
glass (quartz) etc. 
[0098] 

<The 6th operation gestalP- 

Next, the 6th operation gestalt of this invention is explained, referring to drawin g 13 , drawin g 14 , drawin g 15 , and 
drawing 16 , In addition, a common sign is given to an above-mentioned device and an above-mentioned member the 
same as that of each operation gestalt, or similar, and detailed explanation is omitted. The fracture Fig. and the 
perspective view as which drawing 14 regarded nozzle member 70 ! from the bottom of the outline perspective view in 
which drawin g 13 shows near nozzle member 70', a sectional side elevation with drawing 15 parallel to YZ flat surface, 
and drawing 16 are sectional side elevations parallel to XZ fiat surface in part. 
[0099] 

Nozzle member 70' in this operation gestalt is constituted combining the part I material 171 and the part II material 172, 
and is formed in the plane view approximate circle configuration as a whole. The part I material 171 has side plate 
section 371A and heavy-gage inclination Itabe I71C, and the upper limit section of side plate section 371 A and the upper 
limit section of inclination Itabe 17 1C are connected, On the other hand, the part II material 172 has inclination Itabe 
172C and bottom plate section 172D linked to the lower limit section of inclination Itabe 172C. Each of inclination Itabe 
17 1C of the part I material 371 and inclination Itabe 172C of the part If material 172 is formed in the shape of a 
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earthenware mortar, and inclination itabe S 72C of the part II materia! 172 is arranged inside inclination Itabe i 71C of the 
part I material 171. And the part I material 171 and the part II material 172 are supported by the support device in which 
it does not illustrate so that it may be in the condition that lateral-surface 172S of inclination Itabe 172C of the medial- 
surface 371 T and the part II material 172 of inclination Itabe 17 1C of the part 1 material 171 separate slightly, and — 
between medial-surface 1 7 IT of inclination Itabe 171C of the part I material 171, and lateral-surface 172S of inclination 
Itabe 172C of the part II material 172 — plane view — it is in a circle and the slit-like slot 73 is formed. In this operation 
gestalt, the slit width Gl of a siot 73 is set as about 3mm. Moreover, in this operation gestalt, the slot 73 is formed so that 
it may have about 45 inclinations to XY flat surface (front face of Substrate P). 
[0100] 

The side face of the optical clement LS 1 which the optical element LS 1 was arranged inside hole 70H formed of 
inclination Itabe 172C of the part II material 172, and has been arranged the hole 70H, and medial- surface 172T of 
inclination Itabe 172C of the part II material 172 counter. And medial-surface 172T of the inclination Itabe 172C have 
liquid repeliance (water repellence) to Liquid LQ, and permeation of the liquid LQ to the gap of the side face of 
projection optics PL and medial-surface 172T of inclination Itabe 172C (nozzle member 70') is controlled. 
[0101] 

Substrate P and inferior-surface-of-tongue 171R which counters are XY flat surface and an parallel flat side among 
inclination Itabe 171C of the part I material 171. Moreover, inferior-surface-of-tongue 172R which counters is also XY 
flat surface and an parallel flat side with Substrate P among bottom plate section 172D of the part II material 372. And 
infenor-surface-of-tongue 171R of inclination Itabe 171C of the part 1 material 171 and inferior-surface-of-tongue 172R 
of bottom plate section 172D of the part II material !72 are abbreviation flush. By inferior-surface-of-tongue 171R of 
these inclination Itabe 3 7 3C, and inferior-surface-of-tongue 172R of bottom plate section 172D It counters with the 
substrate P front face (top face of the substrate stage PST) supported by the substrate stage PST among nozzle member 
70', and the land side 75 which is a field nearest to this substrate P front face (top face of the substrate stage PST) is 
formed. Moreover, the opening 74 which the exposure light EL passes is formed in the center section of bottom plate 
section 172D which forms the land side 75. That is, the land side 75 is formed so that the projection field AR 3 may be 
surrounded. 
[0102] 

As shown in draw ing 15 , a part of bottom piate section 172D which forms the land side 75 is arranged about Z shaft 
orientations between the inferior surface of tongue Tl by the side of the image surface of the optical element LS 1 of 
projection optics PL, and Substrate P (substrate stage PST). Bottom plate section 172D is prepared so that the inferior 
surface of tongue Tl of an optical element LS 3 and Substrate P (substrate stage PST) may not be contacted. It is 
arranged almost in parallel with the inferior surface of tongue of an optical element LS 1 , and the predetermined 
clearance (space) G2 is formed between the end face Tl of projection optics PL, and the top face of bottom plate section 
172D so that the top face of the bottom piate section 172 may counter with the inferior surface of tongue Tl of an optical 
element LS 1. 
[0103] 

The space section 24 which carries out opening is formed downward, like the 1st operation gestalt mentioned above, the 
liquid recovery opening 22 is formed in opening of the space section 24, and the space section 24 functions on the part I 
material 171 as recovery passage. And the other end of the recovery tubing 23 is connected to a part of recovery passage 
(space section) 24. The porous member 25 which has two or more holes to the liquid recovery opening 22 so that the 
liquid recovery opening 22 may be covered is arranged. The porous member 25 has the substrate P supported by the 
substrate stage PST and the inferior surface of tongue 2 which counters. Like the 1st operation gestalt mentioned above, 
the porous member 25 is formed in the liquid recovery opening 22 so that the inferior surface of tongue 2 may incline to 
the front face (namely, XY flat surface) of the substrate P supported by the substrate stage PST, The slant face 2 of the 
porous member 25 is formed so that spacing with the front face of Substrate P may become large, as it separates from the 
optical axis AX of projection optics PL (optical clement LS 1). Moreover, as shown in drawing 3 5 , the porous member 
25 is attached in the liquid recovery opening 22 of nozzle member 70' so that the common-law marriage section of the 
slant face 2 and inferior-surface-of-tongue 171R (land side 75) of the part I material 171 may become the almost same 
height, and so thai the common-law marriage section of a slant face 2 and inferior-surface-of-tongue 171R (land side 75) 
mav continue. 
[0104] 

Moreover, on the inferior surface of tongue of nozzle member 70', as shown in drawin g 14 , the liquid recovery opening 
22 is formed in the shape of a plane view circular ring so that opening 74 (projection field AR 1), a slot 73, and the land 
side 75 may be surrounded. The land side 75 is arranged between the opening 74 (projection field AR 3) which the 
exposure light EL passes, and the slant face 2 of the porous member 25 arranged at the liquid recovery opening 22. The 
liquid recovery opening 22 has composition which is the outside of the land side 75, and has been arranged so that the 
land side 75 may be surrounded to opening 74 (projection field AR 1). 
[0105] 

Two or more fin members 150 which were explained with the 5th operation gestalt are formed in the slant face (inferior 
surface of tongue of the porous member 25) 2 at the radial. The fin member 3 50 is side-view substantially triangle- 
shaped, and is ssrranged in the buffer space formed the inferior surface of tongue 2 of the porous member 25, and inside a 
wall 76. this operation gestalt — setting — the fin member 150 — each thickness is about O.f mm and is arranged at 
intervals of 2 times in the hoop direction. [ much ] 
[0106] 

As shown in drawing 13 , crevice 14A is formed in each of Y shaft-orientations both sides to the projection field AR I of 
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projection optics PL among medial-surface I72T of inclination Itabe 172C of the part 11 material 172. Crevice 14A is 
formed along the inclination direction of inclination Itabe 172C, and forms predetermined clearance G3 (refer to drawing 
15 ) between the side faces of an optical element LS 3, And the feeder current way 14 which supplies Liquid LQ to the 
image surface side of projection optics PL is formed of clearance G3 formed between crevice 14A and an optical element 
LS 1, The upper limit section of the feeder current way 14 is connected to the liquid feed zone 1 3 through the non- 
illustrated supply pipe (feeder current way), the lower limit section is connected to the clearance G2 between the inferior 
surface of tongue Tl of projection optics PL, and bottom plate section 172D (space), and the liquid feed hopper 12 which 
supplies Liquid LQ to the lower limit section in a clearance G2 is formed. And the immersion device 1 supplies the 
liquid LQ sent out from the liquid feed zone 1 1 through the Hquid feed hopper 12 in which it was prepared by the lower 
limit section of passage 14 to the clearance G2 between projection optics PL and bottom plate section 172.D. In this 
operation gestalt, to XY flat surface (front face of Substrate P), the feeder current way 14 is formed so that it may have 
about 45 inclinations. 
[0107] 

In addition, irregularity is prepared in the top face of bottom plate section 172D etc., and you may make it control the 
rate of flow of the direction where the liquid in the top face of bottom plate section 172D flows, or a liquid. For example, 
in order to decide the flow direction of the liquid LQ supplied to top-face 1 72A of bottom plate section 172D from the 
liquid feed hopper 12, a fin-like member may be arranged to the liquid feed hopper 12, or you may make it prepare a fin- 
like height in top-face 172A of bottom plate section 172D. In this case, without a gas part remaining, optimizing based 
on the result of an experiment or simulation is desirable [ the rate of flow of the direction which pours Liquid LQ, and 
Liquid LQ ] so that it can continue filling the optical-path space by the side of the image surface of projection optics PL 
with a liquid. Moreover, when collecting Liquids LQ from the space by the side of the image surface of projection optics 
PL altogether mostly and forming the condition of not immersing, optimizing based on the result of an experiment or 
simulation is desirable [ the rate of flow of the direction which pours Liquid LQ, and Liquid LQ ] so that the residual of 
Liquid LQ may not make it the end face Tl of an optical element LS 1 etc. Or as for the rate of flow of the direction 
which pours Liquid LQ, and Liquid LQ, optimizing based on the result of an experiment or simulation is desirable so that 
the liquid containing the matter eluted from Substrates P (photosensitive resin etc.) may not pile up. 
[0108] 

Furthermore, the through tube 130 of the shape of a slit which penetrates the interior of inclination Itabe 172C of the part 
II material 172 along the inclination direction is formed in each of X shaft-orientations both sides to the projection field 
AR 1 among the part II material 172. Opening formed in lower limit section 130A of a through tube 130 is connected to 
the clearance G2 between the inferior surface of tongue Tl of projection optics PL, and bottom plate section 172D 
(space), and atmospheric-air disconnection of the upper limit section 1 3 0B is carried out, Opening of lower limit section 
130 A can send out a Hquid in the direction parallel to a substrate along with top-face 172 A of bottom plate section 172D, 

[0109] 

The slot 73 between the part I material 171 and the part II material 172 is arranged between the projection field AR 1 
where the exposure light EL is irradiated, and the slant face 2 of the liquid recovery opening 22, and as it surrounds 
opening 74 (projection field AR 1), it is formed. Furthermore, as a slot 73 also encloses inferior-surfaee-of-tongue 172R 
which constitutes a part of land side 75, it is formed. If it puts in another way, the slot 73 is arranged on the outside of 
inferior-surfaee-of-tongue 1 72R which constitutes a part of land side 75. The slot 73 has opening 73A arranged so that it 
may counter with the top face (the substrate P currently supported by the substrate stage PST) of the substrate stage PST. 
That is, opening of the slot 73 is carried out so that the bottom may be turned to. Opening 73 A is prepared near the image 
surface of projection optics PL, and the slot 73 is circulating with the gas around [ image surface ] projection optics PL 
through opening 73A in the interior, 
[0110] 

Moreover, the slot 73 has opening 73B for atmospheric-air disconnection besides Substrate P (substrate stage PST) and 
opening 73A which counters. In this operation gestalt, the slot 73 has opening 73B for atmospheric-air disconnection in 
the upper limit section. In addition, although opening 73B is formed in the shape of a plane view circular ring along with 
the upper limit section of a slot 73, it may be formed in a part of upper limit section of a slot 73. Moreover, the 
circulation way for circulating the interior and the exterior of a slot 73 may be established in the location of not only the 
upper limit section of a slot 73 but arbitration. For example, the passage for circulating the mid-position (predetermined 
location) and the slot 73 exterior in Z shaft orientations of the slot 73 interior is formed in a part of part 1 material 171, 
and it may be made to can y out almospheric-air disconnection of the slot 73 through the passage. 
[0111 ] 

Thus, since slot 73B which has opening 73A which counters Substrate P (substrate stage PST), and opening 73B for 
atmospheric-air disconnection is formed, some liquids LQ between nozzle member 70' and Substrate P (substrate stage 
PST) can frequent the slot 73 interior. Therefore, even if the magnitude (path) of nozzle member 70' is small, the outflow 
of the liquid LQ to the outside of the liquid recovery opening 22 can be suppressed. 

[0112] 

Moreover, as shown in dra wing 15 , the circulation way 131 for circulating the interior and the exterior of a slot 73 is 
formed in a part of part I material 171, and the aspirator 132 which contains a vacuum system on the circulation way 131 
is connected to it. When collecting completely the liquids LQ 2 which form the liquid [ 2 ] LQ AR, i.e., an immersion 
field, between nozzle member 70' and Substrate P (substrate stage PST), the circulation way 131 and an aspirator 132 are 
used in order to collect the liquids LQ through a slot 73. 
[0113] 



http://www4.ipdl.inpit.go .jp/cgi-bin/tran_web_cgi _ejje 10/1/2007 



JP,2006-165500,A [DETAILED DESCRIPTION] 



Page 17 of 29 



N ext, actuation of the immersion device 3 in which it has nozzle member 7Q ! which has the configuration mentioned 
above is explained, In order to supply Liquid LQ on Substrate P, a control unit CONT drives the liquid feed zone 1 1, and 
sends out Liquid LQ from the liquid feed zone 1 1 . The liquid LQ sent out from the liquid feed zone 1 1 flows into the 
upper limit section of the feeder current way 14 of nozzle member 70', after flowing a supply pipe. Along the inclination 
direction of inclination Itabe 172C, the liquid LQ which flowed into the upper limit section of the feeder current way 14 
goes caudad, flows, and is supplied to the space G2 between the end face Tl of projection optics PL, and bottom plate 
section 1 72D from the liquid feed hopper 12. Here, the gas part which existed in space G2 before supplying Liquid LQ to 
space G2 is discharged outside through a through tube 130 or opening 74. Therefore, inconvenient generating that a gas 
will stop at space G2 at the time of supply initiation of the liquid LQ to space G2 can be prevented, and it can prevent uii- 
arranging [ by which a gas part (air bubbles) is generated in Liquid LQ ]. 
[0114] 

The liquid LQ supplied to space G2 flows into the space between the land side 75 and Substrate P (substrate stage PST) 
through opening 74, after filling space G2. Since the liquid recovery device 20 is collecting the liquids LQ on Substrate P 
by the specified quantity per unit time amount at this time, the immersion field AR 2 of desired magnitude is formed on 
Substrate P with the liquid LQ which flowed into the space between the land side 75 and Substrate P (substrate stage 
PST) through opening 74. 
[011.5] 

in addition, with this operation gestalt, since opening 74 which the exposure light EL passes is made small and it is made 
to enlarge magnitude of the land side 75 comparatively. Liquid LQ can be held good between Substrate P (substrate stage 
PST) and nozzle member 70'. 
[0116] 

While carry ing out immersion exposure of the substrate P and forming the immersion field AR 2, the circulation way 1 3 1 
connected to the slot 73 was closed, and the drive of an aspirator 1 32 has stopped it. Therefore, even if it is the case 
where Substrate P (substrate stage PST) is moved to -he immersion field AR 2 currently formed as covers the projection 
field AR 1 Some liquids LQ of the immersion field AR 2 can frequent the slot 73 by which atmospheric-air 
disconnection is carried out, the immersion field AR 2 can be expanded or inconvenient generating of the liquid LQ of 
the immersion field AR 2 flowing out can be prevented. Namely, as shown, for example in drawing 16 , the liquid LQ of 
the immersion field AR 2 tends to move in the direction of +X with migration of Substrate P by moving Substrate P in 
the direction of +X. In this case, by migration in the direction of +X of Liquid LQ, the immersion field AR 2 may be 
expanded in the direction of +X, or the liquid LQ of the immersion field AR 2 may flow into the outside of the liquid 
recovery opening 22, However, since some liquids LQ which move in the direction of +X go into the slot 73 by the side 
of +X and it spreads (arrow-head F3 reference among .drawing 16 ), it can suppress expansion of the immersion field AR 
2, the outflow of Liquid LQ, etc. 
[0117] 

moreover, when immersion exposure of Substrate P is completed and the liquids LQ between nozzle member 70' and 
Substrate P (substrate stage PST) are collected altogether While performing liquid recovery actuation which the control 
unit CONT suspended the liquid supply actuation by the liquid feeder style 10, and minded the liquid recovery opening 
22 by the liquid recovery device 20 The circulation way 131 connected to the slot 73 is opened, an aspirator 132 is 
driven, the building envelope of a slot 73 is made into negative pressure, and liquid recovery actuation through opening 
73 A of a slot 73 is also perf ormed in parallel. Thus, the liquid LQ between nozzle member 70' and Substrate P (substrate 
stage PST) is certainly recoverable more in a short time by using opening 73A nearest to Substrate P (substrate stage 
PST), In this case, compared with the magnitude of opening 73 A which functions as recovery opening of Liquid LQ, 
since it is small, opening 73B for atmospheric-air disconnection can make the slot 73 interior sufficient negative 
pressure, and can collect Liquids LQ, 
[0118] 

Moreover, when collecting Liquids LQ through a slot 73, the gas in a slot 73 may flow into the circulation way 131 
together with Liquid LQ, vibration may occur in nozzle member 70', but since recovery of Liquid LQ performed through 
a slot 73 is performed when omitting actuation which needs precision, such as exposure actuation of Substrate P, it does 
not nose a problem. 
[0319] 

In addition, in this operation gestalt, although crevice 14A which forms the feeder current way 34 is prepared in every (a 
total of two) one each of Y shaft-orientations both sides to the projection field AR 3, it can be prepared in two or more 
places of arbitration so that the projection field AR 1 of projection optics PL where the exposure light EL is irradiated 
may be surrounded. Moreover, the bank section 15 (buffer passage section 14H) which was explained with the 1st 
operation gestalt can also be formed near the upper limit section of crevice 14A. 
[0320] 

<The 7th operation gestait> 

Next, the 7th operation gestalt of this invention is explained, referring to drawing 1 7 and drawing 1 8 . in addition, a 
common sign is given to an above-mentioned device and an above-mentioned member the same as that of each operation 
gestalt, or similar, and detailed explanation is omitted. The perspective view and drawin g 1 8 as which drawing 17 
regarded nozzle member 70' from the bottom are a sectional side elevation. In drawing 17 and drawin g 18 , a different 
point from the 6th operation gestalt mentioned above has the small magnitude of bottom plate section 172D of the part II 
materia! 72, and bottom plate section 172D is in the point hardly arranged between the inferior surface of tongue Tl of 
projection optics PL, and Substrate P (substrate stage PST). That is, the opening 74 formed in bottom plate section 172D 
is the almost same magnitude as the inferior surface of tongue Tl of projection optics PL (optical element LS 1), and is 
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formed in the approximate circle configuration larger enough than the projection field AR 1. And it has exposed so that 
most inferior surfaces of tongue Tl of an optical element LS 1 may counter with Substrate P (substrate stage PST), The 
liquid LQ sent out from the liquid feed zone 1 1 is supplied to the inferior surface of tongue Tl of projection optics PL, 
and the space between Substrates P (substrate stage PST) through the feeder current way 14 formed between the side 
face of an optica! element LS 1, and crevice 14A. Although the area of the Sand side 75 becomes small, since there are 
few parts to which there is almost no space between the bottom plate section 172 and the optical element LS 3 of 
projection optics PL, and a gas tends to stop at it in this operation gestalt compared with the 6th operation gestalt it can 
prevent more certainly un-arranging [ by which a gas part (air bubbles) is generated in the liquid LQ which forms the 
immersion field AR 2 at the time of supply initiation of Liquid LQ ]. 
[0121] 

In addition, in the 6th above-mentioned operation gestalt and the 7th operation gestalt, in order to simplify explanation, 
nozzle member 70' is constituted in fact, combining some other members further, although it consists of combination of 
the part I material 1 71 and the part II material 172. Of course, you may make it constitute nozzle member 70' from one 
member. 
[0122] 

Moreover, although he is trying to discharge the gas of space G2 using a through tube 130 at the time of supply initiation 
of Liquid LQ, a through tube 130 is connected to an aspirator (vacuum system), and you may make it discharge the gas 
of space G2 compulsorily in the 6th above-mentioned operation gestalt and the 7th operation gestalt at the time of supply 
initiation of Liquid LQ. 
[0123] 

Moreover, in the 6th above-mentioned operation gestalt and the 7th operation gestalt, the opening 74 of bottom plate 
section 172D can decide that fill die optical-path space by the side of the image surface of project ion optics PL with 
Liquid LQ can be continued even if Substrate P (substrate stage PST) moves without not only the configuration shown in 
drawin g 14 or drawing 17 but a gas part remaining. 
[0124] 

moreover, the liquid recovery actuation using [ when collecting altogether the liquids LQ between nozzle member 70' 
and Substrate P (substrate stage PST) (optical-path space by the side of the image surface of projection optics PL) in the 
6th above-mentioned operation gestalt and the 7th operation gestalt ] the liquid recovery opening 22 or opening 73A — in 
addition, a gas may be made to blow off from the liquid feed hopper 12 Since the gas which blew off from the liquid feed 
hopper 12 is sprayed on the inferior surface of tongue Tl of the optical element LS 1 of the point of projection optics PI.,, 
it can remove the liquid LQ adhering to the inferior surface of tongue Tl of an optical clement LS 1 (residual). The gas 
which blew off from the liquid feed hopper 12 can flow along an inferior surface of tongue Tl, and can move the liquid 
(drop) LQ adhering to the field through which the exposure light EL passes on the inferior surface of tongue Tl of an 
optical element LS 1, i.e., the field corresponding to the projection field AR 1 of the inferior surface of tongue Tl of an 
optical element LS 1, to the outside of the field (it removes). The liquid LQ which had adhered to the field through which 
the exposure light EL passes on the inferior surface of tongue Tl of an optical element LS 1 by this is removed, In 
addition, you may make it remove by evaporating the liquid LQ adhering to the inferior surface of tongue Tl of an 
optical element LS 1 with the sprayed gas (desiccation). The clean gas through the filter equipment (un-ilhistrating) 
containing a chemical filter or a particle removal filter blows off from the liquid feed hopper 12. Moreover, the gas 
almost same as a gas as the gas inside the chamber in which Aligner EX was held, for example, air, (dried air) is used. In 
addition, nitrogen gas (dry nitrogen) may be used as a gas blowing off. 
[0125] 

Moreover, when collecting Liquids LQ altogether, a vacuum system etc. is connected to the through tube 130 for 
discharging outside the gas which existed in space G2, and Liquid LQ is attracted and you may make it collect from 
opening formed in lower limit 130A of a through tube 130. 
[0126] 

Moreover, a gas supply system is connected to the through tube 130 for discharging outside the gas which existed in 

space G2, and a gas may be made to blow off through the through tube 130. 

[0127] 

In addition, the liquid feed hopper 12 is arranged to each of X shaft-orientations both sides to the projection field AR 1, 
and you may make it supply Liquid LQ from each of scanning direction both sides in the 6th and 7th operation gestalten. 
In this case, lower limit section 130A of a through tube 130 is prepared in locations where the liquid feed hopper 12 is 
another, such as each location of Y shaft-orientations both sides, to the projection field AR 1. 
[0128] 

Moreover, although the feeder current way 14 is formed of clearance G3 between crevice 14A of inclination Itabe 172C, 
and the side face of an optical element LS 1 and the lower limit section of the feeder current way 14 is functioning as a 
liquid feed hopper 12 by it in the 6th and 7th operation gestalten While connecting upper limit section 130B of a through 
tube 130, and the liquid feed zone i 1 and operating a through tube 130 as a feeder current way, lower limit section 130A 
of a through tube 130 may be operated as a liquid feed hopper. When connecting upper limit section ■ 30B of a through 
tube 130, and the liquid feed zone i 1 and supplying Liquid LQ through a through tube 130, clearance G3 and the liquid 
feed zone 1 1 between crevice I4A of inclination Itabe 172C and the side face of an optica! element LS 1 are not 
connected (clearance G3 does not function as a feeder current way), but atmospheric-air disconnection of the upper limit 
section of clearance G3 is carried out. And before supplying Liquid LQ from a through tube 130 to space G2, the gas 
which existed in space G2 is discharged outside through clearance G3. Thus, when supplying Liquid LQ through a 
through tube 130, inconvenient generating that a gas will stop at space G2 at the time of supply initiation of the liquid 
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LQ to space G2 can be prevented, and it can prevent im-arranging [ by which a gas part (air bubbles) is generated in 
Liquid LQ ]. Moreover, the upper limit section and the aspirator (vacuum system) of clearance G3 are connected, and 
you may make it discharge the gas of space G2 compulsorily also in this case at the time of supply initiation of Liquid 
LQ. 
[0 3 29] 

Moreover, when supplying Liquid LQ through a through tube 130, lower limit section S30A of the through tube 130 
which functions as a liquid feed hopper is arranged to each of Y shaft-orientations both sides to the projection field AR 1, 
and vou may make it supply Liquid LQ from each of non-scanning direction both sides. 
[0330] 

<The 8th operation gestalt> 

Next, the 8th operation gestalt of this invention is explained, referring to drawing 19 , drawin g 20 , dra wing 21 , and 
drawing 22 . The fracture Fig. and the perspective view as which draw ing 20 regarded nozzle member 70" from the 
bottom of the outline perspective view in which drawin g 19 shows near nozzle member 70", a sectional side elevation 
with drawing 2 j parallel to YZ flat surface, and drawin g 22 are sectional side elevations parallel to XZ flat surface in 
part, the sign same about a component the same as that of each above-mentioned operation gestalt or equivalent is 
attached, and simple [ in the explanation ] in the following explanation, — or it omits. 
[0131] 

Nozzle member 70" is constituted combining the part I material 171, the part II material 172, and the part III material 
173, and is formed in the plane view approximate circle configuration as a whoie. The part I material 173 has side plate 
section 171 A and heavy-gage inclination Itabe 171C. The part II material 172 has inclination Itabe 172C and bottom 
plate section 172D linked to the lower limit section of inclination Itabe 172C. The part III material 173 is connected to 
the upper limit section of the part I material 171 and the part II materia! 172, and hole 173H for arranging an optical 
element LS 1 are formed in the center section of the part III material 173. The side face of the optical element LS 1 
which the optical element LS I was arranged inside hole 173H of the part III material 173 and hole 70H which were 
formed of inclination Itabe 172C of the part 31 material 172, and has been arranged inside hole 70H, and medial-surface 
1 72T of inclination Itabe 1 72C of the part II material 1 72 counter, moreover — between medial-surface 1 7 1 T of 
inclination Itabe 171C of the part I material 171, and lateral -surface ! 72 S of inclination Itabe 172C of the part II materia! 
172 ~ plane view ~ it is in a circle and the slit-like slot 73 is formed. The slot 73 is formed so that it may have about 45 
inclinations to XY flat surface (front face of Substrate P). 
[0132] 

Moreover, it counters with the substrate P front face (top face of the substrate stage PST) supported by the substrate stage 
PST among nozzle member 70" by inferior-surface -of-tongue 173R of inclination Itabe 171C of the part I material 171, 
and inferior-surface-of-tongue 172R of bottom plate section 172D of the part II material 172, and the land side 75 which 
is a field nearest to this substrate P front face (top face of the substrate stage PST) is formed. The land side 75 is formed 
so that the projection field AR 1 may be surrounded. 
[0133] 

A part of bottom plate section 172D which forms the land side 75 is arranged about Z shaft orientations between the 
inferior surface of tongue Ti by the side of the image surface of the optical element LS 1 of projection optics PL, and 
Substrate P (substr ate stage PST). Bottom plate section 172D is prepared so that the inf erior surface of tongue Tl of an 
optical element LS I and Substrate P (substrate stage PST) may not be contacted. It is arranged almost in parallel with 
the inferior surface of tongue of an optica! element LS 1, and the predetermined clearance (space) G2 is formed between 
the end face Tl of projection optics PL, and the top face of bottom piate section 172D so that the top face of the bottom 
plate section 372 may counter with the inferior surface of tongue Tl of an optical element LS 1. 
[0134] 

The space section 24 which functions as recovery passage is formed in the part I material 171 , and the liquid recovery 
opening 22 is formed in opening of the space section 24. The liquid recovery opening 22 is formed in the shape of a 
plane view circular ring so that opening 74 (projection field AR 1), a slot 73, and the land side 75 may be surrounded. 
The other end of the recovery tubing 23 is connected to a part of recovery passage (space section) 24. The substrate P 
supported by the substrate stage PST and the porous member 25 which has the slant face 2 which counters are arranged 
at the liquid recovery opening 22. The porous member 25 is attached in the liquid recovery opening 22 so that the 
common-law marriage section of the slant face 2 and inf'enor-surface-of-tongue 171R (land side 75) of the part 1 material 

171 may become the almost same height, and so that the common-law marriage section of a slant face 2 and inferior- 
surface-of-tongue 173R (land side 75) may continue. Two or more fin members 3 50 are formed in the slant face 2 at the 
radial. 

[0135] 

Trie through tube 140 of the shape of a slit which penetrates the interior of inclination Itabe 172C of the part II material 

172 along the inclination direction is formed in each of Y shaft-orientations both sides to the projection field AR 1 
among the pari II material 172, And upper limit section 140B of a through tube 140 is connected to the liquid feed zone 
1 ! through the non-illustrated supply pipe (feeder current way), and lower limit section 3 40A is connected to the 
ciearance G2 between the inferior surface of tongue TI of projection optics PL, and bottom plate section 172D (space). 
That is, a through tube 140 functions as a feeder current way, and opening currently formed in Sower limit section 1 40A 
of the through tube 140 is functioning as a liquid feed hopper which supplies Liquid LQ to a clearance G2. And liquid 
feed hopper 140A is prepared in each of Y shaft-orientations both sides which faced across the projection field AR 1 
where the exposure light EL is irradiated, and has composition prepared in each predetermined location (the 1st location) 
of the both sides which faced across the optical-path space of the exposure light EL on the outside of the optical-path 
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space of the exposure light EL, 
[0136] 

The immersion device 1 supplies the liquid LQ sent out from the liquid feed zone 1 1 from liquid feed hopper (lower limit 
section) 140A through the feeder current way (through tube) 140 to a building envelope including the clearance G2 
between projection optics PL and bottom plate section 172D (space). To XY flat surface (front face of Substrate P), the 
feeder current way 140 is formed so that it may have about 45 inclinations. In addition, in order to decide the flow 
direction of the liquid LQ supplied to the top face of liquid feed hopper 140A to bottom plate section 172D, a fin-like 
member may be arranged to liquid feed hopper 140A, or you may make it prepare a fin-like height in the top face of 
bottom plate section 172D. 
[0137] 

The through tube 130 of the shape of a slit which penetrates the interior of inclination Itabe 172C of the part II material 
172 along the inclination direction is formed in each of X shaft-orientations both sides to the projection field AR I 
among the part II material 172. The clearance is formed between the predetermined field in which upper limit section 
130B of a through tube 130 is formed among the top faces of the part II material 172, and the part III materia! 173. And 
atmospheric-air disconnection of the upper limit section 130B of a through tube 130 is carried out, and lower limit 
section 130A of a through rube 130 is connected to the clearance G2 between the inferior surface of tongue Ti of 
projection optics PL, and bottom plate section 3 72D (space). Therefore, the gas of a clearance G2 can be discharged to 
outer space through upper limit section 130B of a through tube 330 (exhaust air). That is, opening currently formed in 
lower limit section 130A of a through rube 130 functions as an exhaust port which exhausts the gas of a clearance G2, 
and the through tube 130 is functioning as exhaust air passage. Moreover, exhaust-port (lower limit section) 130A has 
composition connected to the gas of a clearance (space) G2, i.e., the gas around [ image surface ] projection optics PL. 
And exhaust-port 130A is prepared in each of X shaft-orientations both sides which faced across the projection field AR 
1 where the exposure Sight EL is irradiated, and has composition prepared in each predetermined location (the 2nd 
location) of the both sides which faced across the optical-path space of the exposure light EL on the outside of the 
optical-oath space of the exposure light EL. 
[0138] 

As mentioned above, liquid feed hopper 140A is prepared in the predetermined location (the 1st location) of the outside 
of the optical-path space of the exposure light EL. And bottom plate section 172D also has the function as a guide 
member which guides the flow of the liquid LQ supplied from liquid feed hopper 340A. Bottom plate section (guide 
member) 172D is arranged so that it may prevent that a gas stops into the liquid LQ of the optical-path space of the 
exposure light EL. That is, bottom plate section 372D is arranged so that the liquid LQ supplied from liquid feed hopper 
140A prepared in the 1st location of the outside of the optical-path space of the exposure light EL may flow toward the 
2nd different location from the 1st location of the outside of the optical-path space through the optical-path space of the 
exposure light EL. In addition, bottom plate section 172D has the land side (flat part) 75 arranged so that it may counter 
with Substrate P, and it also has the function for it to be stabilized and to fill the optical path of the exposure light EL 
with Liquid LQ like an above-mentioned operation gestalt. 
[0139] 

Drawing 23 is the top view of bottom plate section (guide member) 172D. In this operation gestalt, exhaust-port 130A is 
prepared in the 2nd location of the outside of the optical-path space of the exposure light EL, and bottom plate section 
172D is arranged so that the liquid LQ supplied from liquid feed hopper 140A may be poured toward the 2nd location 
established in exhaust-port 1 30 A. Guide member 172D pours Liquid LQ so mat a vortex may not be generated in the 
optical-path space of the exposure light EL. That is, bottom plate section 172D has opening 74' formed so that the l iquid 
LQ supplied from the 1st location where liquid feed hopper 140A is arranged might flow toward the 2nd location in 
which exhaust-port 3 30 A is prepared, and generation of the vortex in the optical-path space of the exposure light EL is 
prevented. 
[0140] 

Bottom plate section 372D has the 2nd guide section 182 which forms the flow which goes to the 2nd location in which 
exhaust-port 330A was prepared from the 1st guide section 381 which forms the flow which goes to the optical-path 
space (projection field AR 1) of the exposure light EL, and the optical-path space of the exposure light EL from the 1st 
location in which liquid feed hopper 140A was prepared. That is, passage 1 8 1 F which pour Liquid LQ toward the 
optical-path space of the exposure light EL by the 1st guide section 181 from liquid feed hopper 140 A are formed, and 
passage 182F which pour Liquid LQ toward the 2nd location (exhaust-port 130A) by the 2nd guide section 182 from tire 
optical-path space of the exposure light EL are formed. 
[0141] 

Passage 18 IF formed of the 1st guide section 181 and passage 182F which are formed of the 2nd guide section 382 
cross. Passage 3 82F in which passage 3 8 1 F formed of the 1 st guide section 1 8 1 were formed of a sink and the 2nd guide 
section 1 82 in accordance with about Y shaft orientations in Liquid LQ pour Liquid LQ in accordance with about X shaft 
orientations, And plane view abbreviation cross-joint-like opening 74' is formed of the 1st guide section 181 and the 2nd 
guide section 182, opening 74' in which opening 74' has been arranged at the image surface side of projection optics PL, 
and the exposure light EL was formed in the shape of an abbreviation cross joint — it is prepared so that it may pass 
through a center section mostly. That is, the optical-path space of the exposure light EL is set as the intersection of 
passage 1 8 1 F formed of the 1st guide section 181, and passage !82F which were formed of the 2nd guide section 182, 
[0142] 

In this operation gestalt, passage 1 8 IF formed of the 1st guide section 3 81 and passage 1 82F which were formed of the 
2nd guide section 1 82 lie at right angles mostly. Moreover, the width of face D2 of passage 182F formed of the 2nd 
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guide section 182 is almost the same as the width of face Dl of passage 181F formed of the 1st guide section 181. 
Moreover, in this operation gestalt, the connection 190 of the 1st guide section 181 and the 2nd guide section 182 is 
formed in the shape of a curve (circular), 
[0143] 

Liquid feed hopper 140A supplies Liquid LQ to a building envelope including the clearance G2 between the inferior 
surface of tongue Tl of projection optics PL, and bottom plate section 172D (space). After it flows toward the optical- 
path space of the exposure light EL and passes through the optical-path space of She exposure light EL, the liquid LQ 
supplied to the clearance G2 from liquid feed hopper 140A being guided to the 1st guide member 181, it flows toward 
the outside of the optical-path space of the exposure light EL, being guided to the 2nd guide section 182. That is, the 
passage of Liquid LQ is crooked in the crossover location of the 1st guide member 181 and the 2nd guide section 182, or 
its near. The immersion device 1 controls that a vortex is generated in the optical-path space of the exposure light EL by 
passing guiding Liquid LQ in the 1st and 2nd guide sections 181 and 182 of bottom plate section 172D. Thereby, even if 
a gas (air bubbles) is all over the optical-path space of the exposure light EL, it prevents that discharge a gas (air bubbles) 
in the 2nd location of the outside of the optical-path space of the exposure fight EL, and a gas (air bubbles) stops at the 
optical-path space of the exposure light EL by the flow of Liquid LQ. 
[0144] 

As shown in draw ing 19 , draw ing 21 , etc., as the slot 73 between the part I material 171 and the part II material 172 
surrounds opening 74' including the optical-path space of the exposure light EL, it is formed. Furthermore, as a slot 73 
also encloses inferior-surface-of-tongue 372R which constitutes a part of land side 75, it is formed. Opening 73A 
arranged so that it may counter with Substrate P (top face of the substrate stage PST) is formed in the lower limit section 
of a slot 73. Opening 73 A is formed in plane view approximate circle annular. On the other hand, plane view 
approximate circle annular opening 73B is formed also in the upper limit section of a slot 73. Moreover, notch 171K are 
formed in the part 11 material 172 and the part which counters among the upper limit sections of inclination Itabe 17 1C of 
the part I material 171, and the broad section is formed in the upper limit section of a slot 73 of the notch 171K. And 
space 73 W are formed between the broad section and part III material 173. Opening 73B of the upper limit section of a 
slot 73 is arranged inside space 73 W, and opening 73 A prepared in the lower limit section (image surface close- 
attendants side of projection optics PL) of a slot 73 and space 73 W are connected through the slot 73. That is, space 73W 
are circulating with the gas around f image surface ] projection optics PL through a slot 73 (opening 73A). 
[0145] 

Moreover, as shown in drawing.21 , circulation way 131' linked to space 73 W is formed in a part of part III material 173, 
and the circulation way 131' and the aspirator 132 containing a vacuum system are connected to it through piping 133. 
When collecting completely the liquids LQ between nozzle member 70" and Substrate P (substrate stage PST), 
circulation way 131' and an asnirator 1 32 are used in order to collect the liauids LQ through a slot 73. 
[0146] 

Moreover, the hole 134 which circulates the interior and the exterior of space 73 W is formed in the location different 
from circulation way 131' among the part III material 173. The path (magnitude) of a hole 134 is smaller than the path 
(magnitude) of circulation way 131', and fully smaller than opening 73 A. In this operation gestalt, the diameter of a hole 
134 is about 1mm. Atmospheric-air disconnection of space 73W is carried out by the hole 134, and, thereby, 
atmospheric-air disconnection also of the gas around [ image surface ] projection optics PL (space G2) is carried out 
through opening 73A, a slot 73, and space 73 W. Thereby, some liquids LQ between nozzle member 70" and Substrate P 
(substrate stage PST) can frequent the slot 73 interior. Therefore, even if the magnitude (path) of nozzle member 70" is 
small, the outflow of the liquid LQ to the outside of the l iquid recovery opening 22 can be suppressed. 
[0147] 

Next, actuation of the immersion device 1 in which it has nozzle member 70" which has the configuration mentioned 
above is explained. In order to supply Liquid LQ on Substrate P, a control unit CONT drives the liquid feed zone 1 1 , and 
sends out Liquid LQ from the liquid feed zone 1 3 . The liquid LQ sent out from the liquid feed zone 1 1 flows into upper 
limit section 140B of the feeder current way 140 of nozzle member 70", after flowing a supply pipe. The liquid LQ 
which flowed into upper limit section HOB of the feeder current way 140 flows the feeder current way 140, and is 
supplied to the space G2 between the end face Tl of projection optics PL, and bottom plate section 3 72D from liquid 
feed hopper 140A. Here, the gas part which existed in space G2 before supplying Liquid LQ to space G2 is discharged 
outside through a through rube 130 or opening 74', Therefore, inconvenient generating that a gas will stop at space G2 at 
the time of supply initiation of the liquid LQ to space G2 can be prevented, and it can prevent un-arranging [ by which a 
gas part (air bubbles) is generated in Liquid LQ ]. Moreover, space G2 is supplied, without applying the force to the side 
face of an optical element LS 3 etc., since the liquid LQ sent out from the liquid feed zone 3 1 flows the inside of a slot 
(feeder current way) 140. Moreover, since Liquid LQ does not touch the side face of an optica! element LS 1, even if it is 
the case where coating of the predetermined functional material is carried out to the side face of an optical element LS 3, 
affecting a functional material is controlled. 
[0148] 

The liquid LQ supplied to space G2 flows into the space between the land side 75 and Substrate P (substrate stage PST) 
through opening 74', after filling space G2. Since the liquid recovery device 20 is collecting the liquids LQ on Substrate 
P by the specified quantity per unit time amount at this time, the immersion field AR 2 of desired magnitude is formed 
on Substrate P with the liquid LQ which flowed into the space between the land side 75 and Substrate P (substrate stage 
PST) through opening 74'. 
[0149] 

The liquid LQ supplied from liquid feed hopper 140A to space G2 Since it flows toward the outside of the optical-path 
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space of the exposure Sight EL, being guided to she 2nd guide section 1 82 after flowing toward the opticai-path space 
(projection field AR 1) of the exposure light EL, being guided to the 1st guide section 181 Even if a gas part (air bubbles) 
is generated in Liquid LQ, the air bubbles can be discharged on the outside of the optical-path space of the exposure light 
EL by the flow of Liquid LQ. Moreover, since bottom plate section 372D pours Liquid LQ so that a vortex may not be 
generated in the optical-path space of the exposure light EL, it can prevent that air bubbles stop at the optical-path space 
of the exposure light EL. Moreover, since bottom plate section 172D turns Liquid LQ to exhaust-port 130A and pours it, 
the gas part (air bubbles) which exists in Liquid LQ is smoothly discharged outside through exhaust-port 130A. 
Moreover, even if a gas part (air bubbles) exists in the liquid LQ of the space between the land side 75 and Substrate P 
(substrate stage PST), the liquids LQ of the space between the land side 75 and Substrate P (substrate stage PST) are 
collected through the recovery opening 22 with a gas part (air bubbles). 
[0150] 

While carrying out immersion exposure of the substrate P and forming the immersion field AR 2, circulation way 331' 
connected to the slot 73 was closed, and the drive of an aspirator 1 32 has stopped. Therefore, even if it is the case where 
Substrate P (substrate stage PST) is moved to the immersion field AR 2 currently formed as covers the projection field 
AR 1 Since some liquids LQ of the immersion field AR 2 frequent the slot 73 by which atmospheric-air disconnection is 
carried out through the hole 134 (arrow-head F3 reference among drawing 22 ), the immersion field AR 2 can be 
expanded or inconvenient generating of the liquid LQ of the irrimersiori field AR 2 flowing out can be prevented. 
[0151] 

moreover, when immersion exposure of Substrate P is completed and the liquids LQ between nozzle member 70" and 
Substrate P (substrate stage PST) are collected altogether While a control unit CONT performs liquid recovery actuation 
through the liquid recovery opening 22 by the liquid recovery device 20 Circulation way 131' connected to the slot 73 is 
opened, an aspirator 132 is driven, the building envelope of a slot 73 is made into negative pressure, and liquid recovery 
actuation through opening 73A of a slot 73 is also performed in parallel. Thus, the liquid LQ between nozzle member 70 ! 
and Substrate P (substrate stage PST) is certainly recoverable more in a short time by using opening 73A nearest to 
Substrate P (substrate stage PST). in this case, compared with the magnitude of opening 73A which functions as 
recovery opening of Liquid LQ, since the hole 134 for atmospheric-air disconnection is small, it can make the slot 73 
interior sufficient negative pressure, and can collect Liquids LQ. moreover, the liquid recovery actuation using f when 
collecting altogether the liquids LQ between nozzle member 70" and Substrate P (substrate stage PST) ] the liquid 
recovery opening 22 or opening 73A - in addition, a gas may be made to blow off from the liquid feed hopper 140 
[0152] 

In addition, as long as it is extetit which can maintain the conditions (configuration etc.) of the immersion field AR 2 
while carrying out immersion exposure of the substrate P, and forming the immersion field AR 2, circulation way 131' 
connected to the slot 73 may be opened, and an aspirator 132 may be driven. By carrying out like this, the air bubbles in 
Liquid LQ are recoverable through a slot 73. 
[0153] 

Moreover, upper limit section 130B of a slot 130 and an aspirator (irthalation-of-air system) 135 are connected, and you 
may make it connect exhaust-port 130A and an aspirator 135 through a slot 130, as shown in drawin g 24 . And an 
aspirator 135 is driven, the inside of a slot 130 is made into negative pressure, and you may make it discharge the gas of 
space G2 compulsorily at die time of supply initiation of the liquid LQ for forming the immersion field AR 2, for 
example, Also by carrying out like this, inconvenient generating that a gas will stop at space G2 can be prevented, and it 
can prevent un-arranging [ by which a gas part (air bubbles) is generated in Liquid LQ ]. Moreover, immersion exposure 
of the substrate P may be carried out driving an aspirator 135, and you may make it stop the drive of an aspirator 135 
during immersion exposure of Substrate P. 
[0154] 

In addition, although nozzle member 70" consists of three members, the 1st, the 2nd, and the part III material 171, 172, 

and 173, it may consist of one member and may consist of two or more members other than three. 

[0155] 

<The 9th operation gestalt> 

Drawin g 25 is drawing showing the 9th operation gestalt. The characteristic part of this operation gestalt is in the point 
that the width of face D2 of passage 182F formed of the 2nd guide section 182 is smaller than the width of face D! of 
passage 18 IF formed of passage 18 IF formed of the 1st guide section 181. By carrying out like this, the rate of flow of 
the liquid LQ which flows passage 182F formed of the 2nd guide section 182 can be raised to the rate of flow of the 
liquid LQ which flows passage 18 IF formed of the 1st guide section 181. Therefore, the gas (air bubbles) of the optical- 
path space of the exposure light EL can be discharged quickly and smoothly on the outside of the optical-path space of 
the exposure light EL by the flow of the accelerated liquid LQ. 
[0156] 

<The 10th operation gestalt> 

Drawing 26 is drawing showing the 10th operation gestalt. The characteristic part of this operation gestalt has the width 
of face D2 of passage 182F formed of the 2nd guide section 182 in the point currently formed so that it may narrow 
gradually toward the 2nd location (or downstream of the 2nd guide section 1 82 ) in which exhaust-port 130A is prepared 
from the opticai-path space (upstream of the projection field AR 1 or the 2nd guide section 182 ) of the exposure light 
EL . Even if it is such a configuration, the rate of flow of the liquid LQ which flows passage 1 82F formed of the 2nd 
guide section 182 can be raised to the rate of flow of the liquid LQ which flows passage 18 IF formed of the 1st guide 
section 181, and a gas (air bubbles) can be discharged quickly and smoothly on the outside of the optical-path space of 
the exposure light EL. 
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[0157] 

<The 1 1th operation gestalP* 

Drawin g 27 is drawing showing the 1 1th operation gcstalt, The connection 190 of the 1st guide section 181 and the 2nd 
guide section 1 82 is formed in the shape of a straight line, and the characteristic part of this operation gestalt has it in the 
point that the corner is formed between the 1st guide section 181 and the 2nd guide section 1 82. Even if it is such a 
configuration, generation of a vortex can be controlled, it can prevent that a gas (air hubbies) stops at the liquid LQ of the 
optical-path space of the exposure light EL, and a gas (air bubbles) can be discharged on the outside of the optical-path 
space of the exposure light EL. 
[0158] 

<The 12th operation gestalt> 

Drawing 28 is drawing showing the 12th operation gcstalt The inside of passage 18 IF in which the characteristic part of 
this operation gestalt is formed of the 1st guide section 181, The predetermined field near the liquid feed hopper 140A 
(depth) is formed so that it may narrow gradually toward the optical-path space (projection field AR 1) of the exposure 
light EL from liquid feed hopper 340A (from the upstream to a lower stream of a river). The predetermined field near the 
exhaust-port 130A (depth) is in the point currently formed so that it may spread gradually toward exhaust-port 130A 
from the optical-path space (projection field AR 1) of the exposure light EL (from the upstream to a lower stream of a 
river) among passage 182F formed of the 2nd guide section 182. Moreover, in this operation gestalt, the 1st guide section 
1 8 1 and the 2nd guide section 1 82 intersect the right angle mostly. Even if it is such a configuration, generation of a 
vortex can be controlled, it can prevent that a gas (air bubbles) stops at the liquid LQ of the opticai-path space of the 
exposure light EL, and a gas (air bubbles) car. be discharged on the outside of the optical-path space of the exposure light 
EL. 
[0159] 

<The 13th operation gestalP 

Drawing 29 is drawing showing the 13th operation gestalt. The characteristic part of this operation gestalt is in the point 
that only one liquid feed hopper 140A is prepared. And passage 181F formed of the 1st guide section 181 and passage 
182F which were formed of the 2nd guide section 182 lie at right angles mostly, and opening 74 ! is formed in the shape 
of plane view abbreviation for T characters. Even if it is such a configuration, generation of a vortex can be controlled, it 
can prevent that a gas (air bubbles) stops at the liquid LQ of the optical-path space of the exposure light EL, and a gas 
(air bubbles) can be discharged on the outside of the optical-path space of the exposure light EL. 
[0160] 

<The 14th operation gestaiP- 

Dra wing 30 is drawing showing the 14th operation gestalt. Passage 18 IF formed of the 1st guide section 181 and passage 
182F which were formed of the 2nd guide section 182 do not intersect perpendicularly, but the characteristic part of this 
operation gestalt is in the point which crosses at an angle of predetermined [ other than 90 degrees ]. Moreover, liquid 
feed hopper 140 A (the 1st location) is prepared in the location which shifted to theta Z direction from the location 
located in a line about the projection field AR 1 and Y shaft orientations among the fields of the outside of the optical- 
path space (projection field AR 1) of the exposure light EL, and is prepared in the location which shifted to a theta Z 
direction from the location where exhaust-port 13QA (the 2nd location) was also located in a line about the projection 
field AR 3 and X shaft orientations. Even if it is such a configuration, generation of a vortex can be controlled, it can 
prevent that a gas (air bubbles) stops at the liquid LQ of the optical-path space of the exposure light EL, and a gas (air 
bubbles) can be discharged on the outside of the optical-path space of the exposure light EL. 
[0161] 

<The 15th operation gestalt> 

Drawing 31 is drawing showing the 15th operation gestalt. The characteristic part of this operation gestalt is in the point 
of liquid feed hopper 140A and exhaust-port 130A prepared in each of three predetermined locations among the fields of 
the outside of the optical-path space of the exposure light EL, respectively. In this operation gestalt, in the field of the 
outside of the optical-path space (projection field AR 1) of the exposure light EL, liquid feed hopper 140A and exhaust- 
port 130 A are mostly arranged by turns at equal intervals so that the optical axis AX of projection optics PL may be 
surrounded. And two or more passage 18 IF formed of the 1st guide section 181 and two or more passage 182F which 
were formed of the 2nd guide section 182 cross mutually at the predetermined include angle. Even if it is such a 
configuration, generation of a vortex can be controlled, it can prevent that a gas (air bubbles) stops at the liquid LQ of the 
optical-path space of the exposure light EL, and a gas (air bubbles) can be discharged on the outside of the optical-path 
space of the exposure light EL. 
[0162] 

<The 16th operation gestalt> 

Drawin g 32 is drawing showing the 16th operation gestalt. The characteristic part of this operation gestalt is prepared in 
the location where liquid feed hopper 140A (the 1st location) was located in a line about the projection field AR 1 and Y 
shaft orientations among the fields of the outside of the optical-path space (projection field AR 3) of the exposure light 
EL, and exhaust-port 13 OA (the 2nd location) is prepared in the location which shifted from the location located in a Sine 
about the projection field AR I and X shaft orientations to theta Z direction. In this operation gestalt, exhaust-port 130A 
is prepared in the location which shifted from the location located in a line about the projection field AR 1 and X shaft 
orientations among the fields of the outside of the optical-path space (projection field AR 1) of the exposure light EL to 
theta Z direction about 45 degrees. Moreover, bottom plate section (guide member) 172D has the 1st guide section 183 
which forms the flow which goes to the optical-path space of the exposure light EL from liquid feed hopper 140A, and 
the 2nd guide section 182 which forms the flow which goes to exhaust-port 130A from the optical-path space of the 
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exposure light EL, Passage 18 IF formed of the 1st guide section 181 pour Liquid LQ in accordance with about Y shaft 
orientations, the 1st which passage 181F and passage 182F formed of the 2nd guide section 182 cross at right angles on 
the other hand, and pours Liquid LQ in accordance with about X shaft orientations — field 182Fa and the 1st — the 2nd 
which pours die iiquid LQ which flowed field 182Fa toward exhaust-port 130A - it has field 182Fb, the 1st of passage 
1 8 1 F and passage 182F — of field I82Fa, plane view abbreviation cross-joint-like opening 74' is formed. Even when the 
location in which liquid feed hopper 140A and exhaust-port 130A are prepared has constraint according to such a 
configuration, generation of a vortex can be controlled, it car. prevent that a gas (air bubbles) stops at the liquid LQ of the 
optical-path space of the exposure light EL, and a gas (air bubbles) can be discharged on the outside of the optical-path 
space of the exposure light EL. 
[0163] 

In addition, if generation of a vortex can be controlled and the gas (air bubbles) can be discharged on the outside of the 
optical-path space of the exposure light EL, the configuration of Passage 1 8 IF and 182F according to the number of 
liquid feed hopper 140A and exhaust-port 130A, arrangement, iiquid feed hopper 140A, and exhaust-port 130A etc. can 
be set as arbid'ation. for example, liquid feed hopper 140A and 130A4 exhaust ports or more — more than one may be 
prepared, the number of liquid feed hopper 140A and exhaust-port 330A may differ mutually, and liquid feed hopper 
140A and exhaust-port 1 30A may be arranged at intervals of the inequality. As for the configuration of Passage 1 8 I F and 
182F according to the number of liquid feed hopper 140A and exhaust-port 130A, arrangement, liquid feed hopper 34GA, 
and exhaust-port 130A etc., optimizing based on the result of an experiment or simulation is desirable so that generation 
of a vortex may be controlled and a gas (air bubbles) can be discharged on the outside of the optical-path space of the 
exposure light EL. 
[0164] 

in addi'iion, above-mentioned the 8- in the 16th operation gestalt, although the immersion device 1 is pouring the liquid 
LQ supplied from liquid feed hopper 140A prepared in the 1st location by bottom piate section (guide member) 172D 
toward exhaust-port 130A in which it is prepared in the 2nd location, exhaust-port 130A may not be in the 2nd location. 
Even if there is no exhaust-port 130A, the gas part (air bubbles) in the optical-path space of the exposure light EL can be 
discharged on the outside of the optical-path space of the exposure light EL by the flow of Liquid LQ, and it can prevent 
that a gas stops into the liquid LQ of the optical-path space of the exposure light EL. On the other hand, a gas can be 
smoothly discharged from the optical-path space of the exposure light EL by preparing exhaust-port BOA in the 2nd 
location. 
[0165] 

moreover, above-mentioned the S- although the immersion device 3 supplies Liquid LQ in accordance with Y shaft 
orientations to the projection field AR 3, for example X shaft-orientations both sides boil liquid feed hopper 140A, 
respectively, it prepares it to the projection field AR I, and you may make it supply Liquid LQ in accordance with X 
shaft orientations in the 36th operation gestalt to the projection field AR 1 
[0166] 

in addition, the 3- mentioned above — in the 16th operation gestalt, the slant face (inferior surface of tongue of a porous 
member) currently formed in the inferior surface of tongue of the nozzle member 70 may be a curved surface, moreover, 
the 2- explained with reference to d rawing 9 - drawing 1 1 — in the 4th operation gestalt, a wall 76 may be formed in the 
peripherv of the inferior surface of tongue 2 of the porous member 25. 
[0167] 

in addition, the 1- mentioned above — in the 16th operation gestalt, although the porous member 25 is arranged at the 
liquid recovery opening 22, the porous member 25 may not be. Also in such a case , by establish a slant face where 
spacing with the front face of Substrate P become large as it separate from the optical axis AX of the exposure light EL 
in the inferior surface of tongue of the nozzle member 70 , and prepare iiquid recovery opening in the predetermined 
location of the slant face , for example , the configuration of Interface LG can be maintain and it can prevent un-arrange 
[ of air bubbles be generate in the liquid LQ of the immersion field AR 2 1 , Moreover, magnitude of the immersion field 
AR 2 can also be made small. 
[0168] 

Moreover, as long as maintenance in the request condition is possible in the immersion field AR 2 of Liquid LQ, you 
may make it prepare liquid recovery opening in a field almost parallel (flat-tapped) to the land side 75 in the above- 
mentioned 1-1 6th operation gestait, without forming a slant face in the inferior surface of tongue of the nozzle member 
70, although liquid recovery opening is prepared in the slant face (inferior surface of tongue of a porous member) of the 
inferior surface of tongue of the nozzle member 70. that is, when the contact angle of she iiquid LQ to Substrate P is 
large, or when the recovery capacity of tine iiquid LQ from the liquid recovery opening 22 is high, it can collect, without 
mak ing Liquid LQ leak, even if it enlarges passing speed of Substrate P — if it becomes — the land side 75 — almost — 
parallel (for example, flat-tapped) ~ you may make it prepare liquid recovery opening in a field 
[0369] 

moreover, above-mentioned the 1- in the 16th operation gestalt, although the wall 76 is formed in the periphery of the 
slant face (inferior surface of tongue of a porous member) currently formed in the inferior surface of tongue of the nozzle 
member 70, when exsorption of Liquid LQ is suppressed, a wall 76 can also be excluded, 
[0370] 

moreover, above-mentioned the 1- in the 1 6th operation gestalt, although the slot 73 which has Substrate P and opening 
73 A which counters is established in the nozzle member, this slot 73 may be omitted. In this case, what is necessary is 
just lo collect altogether the liquids LQ by the side of the image surface of projection optics PL using the liquid recovery 
opening 22, In order to change the space by the side of the image surface of projection optics PL into the condition of not 
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immersing. In this case, when opening connected to the top face of bottom plate section 72D and the space G2 between 
optical elements LS 1 is formed like the 6- 16th operation gestalt, you may make it collect Liquids LQ from that opening 
in parallel to liquid recovery actuation of the liauid recovery opening 22. 
[0171] 

moreover, above-mentioned the 1- the nozzle member 70 in the 6th operation gestalt, although a part of land side (flat 
part) 75 is formed between projection optics PL and Substrate P and the slant face (inferior surface of tongue of the 
porous member 25) is formed in the outside You may make if arrange a part of land side on the outside (perimeter) of the 
end face Tl of projection optics PL to the optical axis of projection optics PL, without arranging under projection optics 
PL. In this case, the land side 75 may be almost flat-tapped with the end face Tl of projection optics PL, and it may be 
separated from it of the location of Z shaft orientations of the land side 75 to + Z direction or - Z direction to the end face 
Tl of projection optics PL. 
[0172] 

moreover, above-mentioned the 1- although the liquid feed hopper 12 is formed in the shape of [ annular ] a slit so that 
the projection field AR 1 may be surrounded, you may make it prepare two or more left feed hoppers in the 5th operation 
gestalt In this case, although especially the location of a feed hopper is not limited, a feed hopper can also be prepared in 
every one both sides (the both sides of X shaft orientations, or both sides of Y shaft orientations) of the projection field 
AR 1 , and a feed hopper can also be prepared in the X-axis of the projection field AR 1, and every (a total of four) one 
both sides of Y shaft orientations. Moreover, if the desired immersion field AR 2 can be formed, it is also good to 
prepare one feed hopper in the location left in the predetermined direction to the projection field AR 1. Moreover, when 
supplying Liquid LQ from two or more feed hoppers, adjustment of the amount of the liquid LQ supplied from each feed 
hopper is enabled, and you may make it supply the liquid of an amount which is different from each feed hopper, 
[0173] 

moreover, above-mentioned the 1- in the 16th operation gestalt, although the optical element LS 1 of projection optics 
PL is a lens element which has refractive power, the plane-parallel plate of non-refractive power may be used as an 
optical element LS 1. 
[0174] 

moreover, above-mentioned the 1- although he is trying to fill the optical-path space by the side of the image surface of 
the optical element LS 1 of projection optics PL (inferior-surface-of-tongue side) with Liquid LQ in the 16th operation 
gestalt — the [ international public presentation ] — the configuration which fills the optical-path space of both by the side 
of the top face of the optical element LS 1 of projection optics PL and an inferior surface of tongue with a liquid is also 
employable as indicated by the No. 2004/019128 pamphlet. 
[0175] 

As mentioned above, the liquid LQ in this operation gestalt is constituted by pure water. Pure water has an advantage 
without the bad influence to a photoresist, an optical element (lens), etc. on Substrate P while being able to come to hand 
in large quantities easily by a semi-conductor plant etc. Moreover, since the content of an impurity is very low, pure 
water can also expect the operation which washes the front face of Substrate P, and the front face of an optical element 
established in the apical surface of projection optics PL, while not having a bad influence to an environment. In addition, 
when the purity of the pure water supplied from works etc. is low, you may make it an aligner have an ultrapure water 
manufacture machine. 
[0176] 

And when the refractive index n of the pure water(water) to the exposure light EL whose wavelength is about 193nm is 
called about about 1.44 and ArF excirner laser light (wavelength of 193nm) is used as the light source of the exposure 
light EL, on Substrate P, it is short-wavelength-ized by I /about n, i.e., about 134nm, and high resolution is obtained. 
Furthermore, when what is necessary is just to be able So secure the depth of focus comparable as the case where it is 
used in air since the depth of focus is expanded [ be / it / under / air / comparing ] to about about n times, i.e., about 1,44 
times, it can make the numerical aperture of projection optics PL increase more, and its resolution improves also at this 
point. 
[0177] 

In addition, as mentioned above, when an immersion method is used, the numerical aperture NA of projection optics may- 
be set to 0.9-1.3. Thus, since the image formation engine performance may get worse according to the polarization 
effectiveness with the random polarization light used as an exposure light from the former when the numerical aperture 
NA of projection optics becomes large, it is desirable to use polarization lighting. In that case, it is good to perform 
linearly polarized light lighting set by the longitudinal direction of Rhine [ of a mask (reticle) ] -, and the Rhine pattern of 
- tooth-space pattern, and for many diffracted lights of S polarization component (TE polarization component), i.e., the 
polarization direction component in alignment with the longitudinal direction of the Rhine partem, to be made to be 
injected from the partem of a mask (reticle). When between projection optics PL and the resists applied to the substrate P 
front face is filled with the liquid, Since the permeability on the front face of a resist of the diffracted light of S 
polarization component (TE polarization component) which contributes to improvement in contrast becomes high 
compared with the case where between projection optics PL and the resists applied to the substrate P front face is filled 
with air (gas), Even when the numerical aperture NA of projection optics exceeds 1 .0, the high image formation engine 
performance can be obtained. Moreover, it is still more effective if the oblique incidence illumination (especially dipole 
illumination) doubled with the longitudinal direction of the Rhine pattern which is indicated by a phase shift mask and 
JP, 6-188169, A is combined suitably. Especially the combination of linearly polarized light illumination and dipole 
illumination is effective, when the periodic direction of Rhine - and - tooth-space pattern is restricted to the 
predetermined one direction, or when crowded with hole patterns along a predetermined one direction. For example, the 
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phase shift mask (about [ half pitch 45nin ] pattern) of the halftone mold of 6% of transmission When using together and 
illuminating linearly polarized light illumination and dipole illumination, the radius of each flux of light [ in / for the 
lighting sigma specified by the circumscribed circle of the 2 flux of lights which form a dipole in the pupil surface of an 
illumination system / 0.95 and the pupil surface of those ] 0,125sigma, Tf numerical aperture of projection optics PL is set 
to NA=1.2, the depth of focus (DOF) can be made to increase [ rather than ] by about ISQnm using random polarization 
light, 
[0178] 

Moreover, make ArF excimer laser into exposure light, for example, and the projection optics PL of about 1/4 
contraction scale factor is used. In the case so that detailed Rhine - and - tooth-space pattern (for example, about 25- 
50nm Rhine - and - tooth space) may be exposed on Substrate P Depending on the structure (for example, whenever [ of 
a pattern / detailed ], and thickness of chromium) of Mask M Mask M acts as a polarizing plate according to the Wave 
guide effectiveness, and many diffracted lights of S polarization component (TE polarization component) come to be 
injected from Mask M from the diffracted light of P polarization component (TM polarization component) to which 
contrast is reduced. In this case, although it is desirable to use above-mentioned linearly polarized light lighting, even if it 
illuminates Mask M with random polarization light, the numerical aperture NA of projection optics PL can obtain high 
definition ability like 0.9-1.3, even when large. 
[0179] 

moreover, the pole on Mask M, although P polarization component (TM polarization component) may become larger 
than S polarization component (TE polarization component) according to the Wire Grid effectiveness when exposing 
detailed Rhine - and - tooth-space pattern on Substrate P For example, make ArF excimer laser into exposure light, and 
the projection optics PL of about 1/4 contraction scale factor is used. In exposing larger Rhine - than 25nm and - tooth- 
space pattern on Substrate P Since more diffracted Sights of S polarization component (TE polarization component) than 
the diffracted light of P polarization component (TM polarization component) are injected from Mask M, the numerical 
aperture NA of projection optics PL can obtain high definition ability like 0.9-1 .3, even when large. 
[0180] 

Furthermore, the combination of the polarization illumination and oblique incidence illumination which carry out the 
linearly polarized light is also effective for the direction of a tangent (periphery) of the circle centering on an optical axis 
as indicated by not only the linearly polarized light lighting (S polarization lighting) set by the longitudinal direction of 
the Rhine pattern of a mask (reticle) but IP, 6-53 120, A. Not only in the Rhine pattern with which the pattern of a mask 
(reticle) is especially prolonged in a predetermined one direction When the Rhine pattern prolonged in the direction in 
which plurality differs is intermingled (Rhine - and - tooth-space pattern with which the periodic directions differ are 
intermingled) Even when the numerical aperture NA of projection optics is large, the high image formation engine 
performance can be obtained by using together the polarization illumination and zona-orbicularis illumination which 
carry out the linearly polarized light to the tangential direction of the circle centering on an optical axis, as similarly 
indicated by JP, 6-53 120, A. For example, the phase shift mask (about [ half pitch 63nm ] pattern) of the halftone mold of 
6% of transmission When using together and illuminating the polarization i llumination and zona-orbicularis illumination 
(zona-orbicularis ratios 3/4) which carry out the linearly polarized light to the tangential direction of the circle centering 
on an optical axis, if lighting sigma is set to NA=l .00, the numerical aperture of 0.95 and projection optics PL The depth 
of focus (DOF) can be made to be able to increase [ rather than ] by about 250nm, and the depth of focus can be made to 
increase by about 1 OOnm by numerical-aperture NA^l .2 of projection optics by the pattern which is about half pitch 
55nm using random polarization light. 
[0181] 

With this operation gestalt, the optical element LS 1 is attached at the tip of projection optics PL, and this lens can 
perform the optical property of projection optics PL, for example, adjustment of aberration (spherical aberration, comatic 
aberration, etc.). In addition, as an optical element attached at the tip of projection optics PL, you may be the optical plate 
used for adjustment of the optical property of projection optics PL. Or you may be the plane-parallel plate which can 
penetrate the exposure light EL. 
[0182] 

In addition, when the pressure between the optical elements at the tip of projection optics PL and Substrates P which are 
produced by the flow of Liquid LQ is large, the optical element may not be made exchangeable, but you may fix strongly 
so that an optical element may not move with the pressure. 
[0183] 

In addition, with this operation gestalt, although it is the configuration currently filled with Liquid LQ between 
projection optics PL and a substrate P front face, it may be the configuration of filling Liquid LQ where the cover glass 
which consists of a plane-parallel plate is attached in the front face of Substrate P, for example. 

[0184] 

Moreover, although the projection optics PL of the operation gestalt explained using drawing i - drawing 18 is filling the 
optical-path space by the side of the image surface of the optical element at a tip with the liquid, it can also adopt the 
projection optics which also fills the optical-path space by the side of the mask M of an optical element LS 1 with a 
liquid as indicated by the international public presentation'! 2004th ] No. 019128 pamphlet. 
[0185] 

In addition, although the liquid LQ of this operation gestalt is water, since this F2 laser beam does not penetrate water 
when the light source of for example, die exposure light EL which may be liquids other than water is F2 laser, you may 
be fluorine system fluids which can penetrate F2 laser beam as a liquid LQ, such as fault polyether [ for example, ] 
fluoride (PFPE) and fluorine system oil. In this case, into the part in contact with Liquid LQ, it lyophilic— ization- 
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processes by forming a thin film by the matter of the polar small molecular structure containing a fluorine. Moreover, if 
it considers as Liquid LQ, there is permeability over the exposure light EL, a refractive index is high as much as possible, 
and it is also possible to use a stable thing (for example, cedar oil) to the photoresist applied to projection optics PL and a 
substrate P front face. Also in this case, surface treatment is performed according to the polarity of the liquid LQ to be 
used. 
[0186] 

In addition, although the inferior surface of tongue Tl of an optical element LS 1 and the space between Substrates P are 
filled with the condition of having made the inferior surface of tongue Tl and Substrate P of an optical element LS 1 
countering, with the liquid LQ 1 in drawi ng 1 and the explanation using 4, 15, 1 6, 18, 21, 22, and 24 Also when 
projection optics PL and other members (for example, top face 91 of a substrate stage etc.) have countered, it cannot be 
overemphasized that between projection optics PL and other members can be filled with a liquid. 
[0187] 

In addition, as a substrate P of each above-mentioned operation gesiali, not only the semi-conductor wafer for 
semiconductor device manufacture but the glass substrate for display devices, the mask used with the ceramic wafer for 
the thin film magnetic heads or an aligner or the original edition (synthetic quartz, silicon wafer) of a reticle, etc. is 
applied. 
[0188] 

In addition, in an above-mentioned operation gesiali, although the light transmission mold mask (reticle) in which the 
predetermined protection- from- light partem (or a phase pattern and extinction pattern) was formed on the substrate of 
light transmission nature was used, based on the electronic data of the pattens which should be exposed, the electronic 
mask which forms a transparency pattern, a reflective pattern, or a luminescence partem may be used as it replaces with 
this reticle, for example, is indicated by the U.S. Pat. No. 6,778,257 official report. 
[0189] 

Moreover, this invention is applicable also to the aligner (lithography system) which forms Rhine - and - tooth-space 
pattern on Wafer W by forming an interference fringe on Wafer W as indicated by the international public presentation/ 
[2001st] No. 035168 pamphlet, 
[0190] 

It is applicable also to the projection aligner (stepper) of the step-and-repeat method which one-shot exposure of the 
pattern of Mask M is carried out [ method ] in the condition of having stood still Mask M and Substrate P other than the 
scanning aligner (scanning stepper) of step - which carries out the synchronized drive of Mask M and the substrate P, and 
carries out scan exposure of the pattern of Mask M as an aligner EX, and - scanning method, and carries out step 
migration of the substrate P one by one. 
[0191] 

Moreover, it is applicable also to the aligner of the method which carries out one-shot exposure of the contraction image 
of the 1st pattern on Substrate P as an aligner EX using projection optics (for example, refraction mold projection optics 
which does not contain a reflective component for 1 / 8 contraction scale factor) in the condition of having stood the 1st 
pattern and Substrate P still mostly. In this case, it is applicable also to the package aligner of the SUTITCHI method 
which carries out one-shot exposure of the contraction image of the 2nd pattern to the 1st pattern and a partial target on 
Substrate P in piles further after that using that projection optics in the condition of having stood the 2nd pattern and 
Substrate P still mostly. Moreover, as an aligner of a SUTITCHI method, at least two patterns are partially imprinted in 
piles on Substrate P, and it can apply also to the aligner of step - which carries out sequential migration of the substrate 
P, and - SUTITCHI method. 
[0192] 

Moreover, this invention is applicable also to the aligner of the twin stage mold currently indicated by JP,10-163099,A, 

JP,10-214783.A, the ** table No. 505958 I 2000 to ] official report, etc. 

[0193] 

Furthermore, this invention is applicable also to the aligner equipped with the substrate stage holding Substrate P, and the 
measurement stage in which the criteria member in which the reference mark was formed, and various kinds of 
photoelectrical sensors were carried as indicated by IP, 1 1-135400,A. 
[0194] 

As a class of aligner EX, it is not restricted to the aligner for semiconductor device manufacture which exposes a 
semiconductor device pattern to Substrate P, but can apply to the aligner for manufacturing an aligner, the thin film 
magnetic head, an image sensor (CCD), a reticle or a mask for the object for liquid crystal display component 
manufacture, or display manufacture, etc. widely. 
[0195] 

When using a linear motor (USPS, 623, 853 or USP5,528,1 18 reference) for the substrate stage PST and a mask stage 
MST, whichever of the magnetic levitation mold using the air surfacing mold and the Lorentz force, or the reactance 
force which air bearing was used may be used. Moreover, tire type which moves along with a guide is sufficient as each 
stages PST and MST, and they may be guide loess tywes which do not prepare a guide. 
[0196] 

The flat-surface motor which the magnet unit which has arranged the magnet to two dimensions, and the armature unit 
which has arranged the coil to two dimensions are made to counter as a drive of each stages PST and MST, and drives 
each stages PST and MST according to electromagnetic force may be used. In this case, what is necessary is to connect 
either of a magnet unit and an armature unit to Stages PST and MST, and just to establish another side of a magnet unit 
and an armature unit in the migration side side of Stages PST and MST. 
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[0197] 

The reaction force generated by migration of the substrate stage PST may be mechanically missed to the floor (earth) 
using a frame member as indicated by JP,S-3 66475,A (USPS, 528,1 18), so that it may not get across to projection otstics 
PL. 
[0198] 

The reaction force generated by migration of a mask stage MST maybe mechanically missed to the floor (earth) using a 
frame member as indicated by JP, 8-330224, A (US S/N 08/416,558), so that it may no! get across to projection optics PL. 

[0199] 

as mentioned above, the aligner EX of this application operation gestalt — this application — it is manufactured by 
assembling the various subsystems containing each component mentioned to the claim so that a predetermined 
mechanical precision, electric precision, and optical precision may be maintained. In order to secure these various 
precision, before and after this assembly, adjustment for attaining electric precision is performed about the adjustment for 
attaining mechanical precision about the adjustment for attaining optical precision about various optical system, and 
various mechanical systems, and various electric systems. Like the assembler from various subsystems to an aligner, the 
mechanical connections between [ various ] subsystems, wiring connection of an electrical circuit, piping connection of 
an atmospheric-pressure circuit, etc. are included. It cannot be overemphasized that it is in the front like the assembler 
from these various subsystems to an aligner like the assembler of each subsystem each. If it ends like the assembler to the 
aiigner of various subsystems, comprehensive adjustment will be performed and the various precision as the whole 
aligner will be secured. In addition, as for manufacture of an aligner, it is desirable to carry out in the clean room where 
temperature, an air cleanliness class, etc. were managed. 
[0200] 

As micro devices, such as a semiconductor device, are shown in drawing 33 With the aligner EX of step 201 which 
performs the function and engine -performance design of a micro device, step 202 which manufactures the mask (reticle) 
based on this design step, step 203 which manufactures the substrate which is the base material of a device, and the 
operation gestalt mentioned above It is manufactured through the exposure processing step 204 which exposes the 
partem of a mask to a substrate, the device assembly step (a dicing process, a bonding process, and a package process are 
included) 205, and inspection step 206 grade. 
[Brief Description of the Drawings] 
[0201] 

[Djawing [J It is the outline block diagram showing the 1st operation gestalt of the aligner of this invention. 

[Drawing 2] It is the outline perspective view in which it is shown near the nozzle member concerning the 1st operation 

gestalt. 

(Drawjng_Jj It is the perspective view which looked at the nozzle member concerning the 1st operation gestalt from the 
bottom. 

| Drawing 41 It is the sectional side elevation in which it is shown near the nozzle member concerning the 1st operation 
gestalt. 

[Drawing 5] It is the outline block diagram showing 1 operation gestalt of a liquid r ecovery device. 

[Drawingjy It is a mimetic diagram for explaining the principle of the liquid recovery actuation by the liquid recovery 

device. 

[Draw ing 7| It is a mimetic diagram for explaining the liquid recovery actuation concerning the 1st operation gestalt. 
[Drawi ng 8] It is the mimetic diagram showing the example of a comparison of liquid recovery actuation. 
[Drawing 9] It is the mimetic diagram showing the nozzle member concerning the 2nd operation gestalt. 
[Drawing 1 01 It is the mimetic diagram showing the nozzle member concerning the 3rd operation gestalt, 
[Drawin g 11] It is the mimetic diagram showing the nozzle member concerning the 4th operation gestalt. 
[Dr awing 12] Tt is the perspective view seen from the bottom which shows the nozzle member concerning the 5th 
operation gestalt. 

[Drawi ng 13] It is the outline perspective view in which it is shown near the nozzle member concerning the 6th operation 
gestalt. 

[Drawing 14] It is the perspective view which looked at the nozzle member concerning the 6th operation gestalt from the 
bottom. 

[Drawing Jj.] It is the sectional side elevation in which it is shown near the nozzle member concerning the 6th operation 
gestalt. 

[Drawjngl 6] It is drawing for explaining an operation of the nozzle member concerning the 6th operation gestalt. 
[Drawing i 7] It is the perspective view which looked at the nozzle member concerning the 7th operation gestalt from the 
bottom. 

[Drawi ng 1 8) It is the sectional side elevation in which it is shown near the nozzle member concerning the 7th operation 
gestalt. 

[Drawing 19] It is the outline perspective view in which it is shown near the nozzle member concerning the 8th operation 
gestalt. 

[Dra wing 2 0] It is the perspective view which looked at the nozzle member concerning the 8th operation gestalt from the 
bottom. 

[Drawing 21] It is the sectional side elevation in which it is shown near the nozzle member concerning the 8th operation 
gestalt. 

[Drawing 22] It is the sectional side elevation in which it is shown near the nozzle member concerning the 8th operation 
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gestait. 

[Draw.iiig.23J It is the top view showing the guide member concerning the 8th operation gestait. 

[Drawing 24] It is the sectional side elevation in which it is shown near the nozzle member concerning the 8th operation 
gestaSt. 

[Drawing 25] It is the top view showing the guide member concerning the 9th operation gestait. 

[Drawing 26] It is the top view showing the guide member concerning the 10th operation gestait 

[Drawing 27] It is the top view showing the guide member concerning the 1 1th operation gestait. 

[Dr awing 28] It is the top view showing the guide member concerning the 12th operation gestait. 

[Dra wing 29] It is the top view showing the guide member concerning the 13th operation gestait. 

[Drawing 30] it is the top view showing the guide member concerning the 14th operation gestait. 

[Drawing_3JJ It is the top view showing the guide member concerning the 15th operation gestait. 

[Drawing 32] It is the top view showing the guide member concerning the 16th operation gestait. 

[Drawin g 33] It is the flow chart Fig, showing an example of the production process of a semiconductor device, 

[Description of Notations] 

[0202] 

1 [ — Liquid recovery opening, 25 / — A porous member, ] — An immersion device, 2 - A slant face, 12 — A liquid feed 
hopper, 22 7070', 70" - A nozzle member, 7 ID, 72D — Bottom plate section (plate-like pan material), 73 [ — Land side 
(flat part), ] — A slot, 73A — Opening, 74, 74' — Opening, 75 76 [ — Liquid feed hopper, ] — A wall, 1 30A — An exhaust 
port, 135 — An aspirator (inhalation-of-air system), I4QA 172D — The bottom plate section (a member, guide member), 
181 —The 1st guide section, i 8 1 F — Passage, 1 82 [ — An immersion field, AX / — An optical axis, EL /-- Exposure 
light, EX / — An aligner, G2 / — A clearance (space), LQ / — A liquid, P / — A substrate, PL / — Projection optics, Tl / — 
End face ] — The 2nd guide section, 182F — Passage, AR1 — A projection field, AR2 
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* NOTICES * 

JFO and INPIT are not responsible for any 
damages caused by tha use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not he translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 
[Drawing 1] 




[Drawing 2] 
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[Drawing 23] 




[Drawing 25 ] 
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m ib s a «n»cofK#iHiiixptt> wibs^^«c *t l x sn ib ?s ^ m m p co ^ wi ^ si « $ ^ 
x v 5 is * 11 2 1 .x « 2 2 ib *s co m ytm &. 

[if * IS 24] 

fftr f fl ®' ?S # « , ml SB S co sg M > *f [5] i "5 J; 5 f- ^ fife $ <x fc #4 Si SrtL, 

M IS ffi S «. ft co y« ftlHlKn # IB ^ Si ic * ix X ^ 5 M * « 2 2 X 2 3 IB W, co » ft 

[ IS Jft IS 25 I 

mf |3 #4 ® tt , fl IB ^ ft ft co ft Mi A* h M in Z> o X , ml IB S te ^ m t co Rfl Pi i>t At < 4^ 40 

5 «t o m ,5fe $ tx x vi s m * is. 2 4 ib « co ft ft m f£ o 

[ IS * IS 26 1 

wt kb fit a * tt , tfi se #4 m co ts fc, frtftBtttto s tu * » $j -r s * co m m * w t z> m 

* II 2 4 X tt 2 5fB«C0»ft^E o 
1 11 * IS 27] 

iiff ib -ft w m m. p tt # ?l -f-t SB s s n x vi o m *s 2 2 ~ 2 6 co v^ t *x - m m m <r> 

[ M * IS 28] 

flfi 12 *« ?S « AS tt . fiil IB m ft ft ^ » ii -T 5 US P £6 *s ^ ^ $ jx ^ ^ ^ Sr * L , 

fff 12 te 'iR M ti co -- ^ co ffi & it f «SftLt l ^ IB X te co ^ 35 it f*} r 5 J; o fc *S IB te 50 
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vtn *r a* gB ». £ ft fc at * « 2 1 - 2 7 <d ^^-r ti^-mmm^ m^tm Mo 
a so v > -r n a* - gi id i©i)iita 

[Iff 30] 
SC *5 V T , 

m m m # * ^ -r § <t 1 & k~ mi sa s-m ir -r 5 « a *s wt §r * x. . 

Htj iE ?s a « n , m m m it it <oiti&& m <r> tn- w <r> m 1 <o & a \c w n h ft » m & % m m -r 

a k , 10 

lift IE a ^ ftfc?«^^ ^§2 ffi §■ / r l T^Jfe ^«i|co WIB^ 

1 cr> fi f Hili?i|2 CD fii ft K- 151 ri> o X ffi ft -5 <t 5 id 62 ft $ ft fc # -Y K M U k £ ffi ±. tz 

■m m m a . 

m fS if 4 K «& *f ri , M IE ft it it <Z> it K 3? (fl co ?S f£ <=f> ic 5 o g£ jfc f 5 fc so ic 

sa m £ ft r i/> « it * is 3 (3 is « o ft *st. 

t ft *«32] 

Bft IS if 4 K as W « , R;jiE^^^|iart!^^^r?aM* s ^^$ft^v^j:9^a^^^^»* 
JS 3 OXtt 3 1 12 «c © ft 3t S tl , 

[ m x m 33 1 20 

ffl SB if 4 K §15 W »i , lift IE S % * ^ * co {$ m ffl ic SB g £ ft , It IB m ft#asiiiffi-raMn3B 
& * 1" £ 1* Jfc 31 3 0 - 3 2 CO V > T ft fl» — IE * co ft 3t W ® „ 
[IS :*3I34] 

St IB m aBti. » + ^ « t? fc 5 fit * I 3 3 IE ft co ft it m B = 

tf* >fclf35j 

Hft 12 « *S P (* , ffT IE « JU * ¥ 36 t btj fE if 4 V U *ffc«>noffilHl*r*tf F^J «? a n ?s 

3 3 x« 3 4 se * co m it mm-. 

I li Jfc JS 36] 

M IB -Y KSfttfi, ttlEUSi *t |p] t 5 i o ic iSB g e ft ¥ jfi t5 IS Jfc "5 3 0 ~ 

3 5co^Tft^-*IE«<?>«*^ao 30 
[ M * 37] 

Sft sB ¥■ t8. m ti s tft IB m it it co * S? f * ffl tr J: jicEi^ ft . 

tft IE ^ ?S ftl # J± , M IB M it it o) it m ic »LX Hft IE ¥ a §P «k 0 t> ^ W SC , htj f E S > *i [5] 
1- 5 i 5 tc BE g $ ft 7t*f*:lElH3JP^iix.SI*jfciS3 6 ic IE co ft ft j£ g „ 
[ Ml * rg 38 I 

m m m w uspii, ww.it mm m * m k> a m m^ttt^n ic sa btit^ -sw*^ 3 0 
~ 3 7 co ^ -#•■ ft r> - 11 ie m co m it m w , 
1 m * £i 39 ] 

$ IB 12© g 37 «; ^ co ifi (C ft^P ^ifii^ titvwji til 3 0 - 3 8 CO ^ -f ft d» 

mmmco mit mm, 40 

[ft! * II 40] 

M IS *Sn « , m IE S^^^^co^ffiJllSco^^t ^ $ ft tv> S IS * m 3 9 SB m co 8 

[is * is 41] 

m ss # « n ® ic .is £ ft r 1^ -s st * js 3 9 mmco m ?t m & . 

[fit Jfcrg 42] 

*ii ia m m □ i± , m m % m m m *■ * a. ^ m «i co ^e- ft ■? ft *c is it b ft r v^5ii*ii3 9-4 

1 co -f ft a> - is IE ® co i )tIIo 
[ i* Jfc IS 43 ] 

mJ !E ^ Y K g|S *Ttt , «JfE» 1 co (ft g> fc |S) o ffi ft Sr M m. T 5 B 1 if 4 so 
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m ie ft es m *» <b mi is m 2 <o u m 1*3 a> omti&B&T zm 2 x 4 k &s t & w u , 

"ill IE 8? l X -Y K gptCj;oT^«fe*ix5iitlS«!:«r IE M 2 U 4 K ffi (c i o X fife £ it -5 * fig t 

iijjSL 5 is * xi 3 o ~ 4 2 co ^ -r n r> - i.i ie m <o m ft mm.. 
[ m -i< x 44 ] 

tft ie m i a -f vn t mmm 2 % ^ tit ? m + r #vt<z>ffln u&bi& & ftr v^zm 
* ii 4 3 ta *t co m % m a „ 

[I* *rl 45] 

iW 13 W ft ft i* , filf ffi i8- X 1= ^ © m a U co <p & £|S £■ ii ii X Z> ft 5ft « 4 4 «2 *6 •«> S£ ft M « 

m IE I l^-f K SB «k o tli 3 it 6 jjft £g ©Si flu IS JR 2 # ^ K £fl X £ o X IfiX ^ ft 5 
isS SS co fcg t »i r± a m c x fc s m * r S 4 3 - 4 5 co v > -f ft fa — js is »; co it ft i? . 

[»**47] 

ftfj §E m 2 ;# K ^ J; o X ^ £ it 5 iffc & co W: fft fE IR 1 # -4* K S$ fC £ T ff^ fiK £ ft 3 
flc SS co <g J; "9 t 'h $ If * 5 4 3 - 4 5 co ^ f it - 1 15 « co Sg ft ^ « . 
in 5ft if 48] 

IR 1 it M X b m IE ft 8& £ W i' ft L tl 2 &' K — iffi it 3 »' ft: co M K#Bi L t ^ S til * fll 
3 0 ~ 4 7 K g'fl M CO §| ft U o 
[W* II 49] 

BU fd V£ co jJS K # s mi rd ft SS l!g S fc « co iff j« X S ft i- X 5 ffS * J S 4 8 iz fd *4 co Si ft 20 
SB . 

[fft 50 3 

ttft:* ^ L tlfi (C»ftft SrflBW Lt fit fd lift T «. ft t? fco X : 

i«i*f^lt5SI!:f L, £ « ^ « $ it 5 « ft ft m tA X 5 ft ^ i ; 

tfj ie « ^ * m ifc-t z> t t h i- , stria^^^sitz-rs #s mmm t &m z. •. 

ffj IB « S « « ^X M SB S « t ffi fd ft * ^cojgffii: co [c m 15 S tE ¥ tr At |6j T 5 J: 5 

\c ia a $ ti , n o s ft ft co ft & £ m 9 a t? «t o sa s * n ft ffii^tt*/'/- h w 

m ie ft ¥ ^ co ffi ® a # x gg it 6 n it m & a *> e> w ie ft ^ ^ cosg s t hu ie -? v — h n m t 
co M co ?s w - # #t ^ tsii 1 1- , m ta m it ft co ft m t- *r l x m is x u - h ss tt © ¥ 30 

SB J; 9 t « X ft ffi « t , lolSiS fej X 5 X 0 it M W $ ft ft @«P b M frfrm 

us -r * sr ft s e „ 

[ f S * 5 1 ] 

ml IE X u - K U U tt , W IB ft * co mm k ft ft t5»lSi ftfi IS S« i: >Pf i«J t5l2 ffl 
t Sr^t S IS 5 0 f S « co 8 ft £e B » 
[ W * 3S 52 J 

tfi IS ft P !± , M IE » ft ft co ft gg co S fill \t Si H ^ tiX IS * git. 5 OX fl 5 i m 0 W, 
ft g ® „ 
f M x ^ I 

#5 SBffcl&n P> , m 13 ft ^ ^ co Sffi ffi t m IE X u- - h ® It i co tt? CO ^ fi ii tl ft: Sr ft fig 40 
X ib -3 f# *X1 5 o ~ 5 2 co ^ X it i>> — ri {- IB ife co * ft ^ ft, 
[A *9 54] 

r» ta n m m m m , m is ft p t « sn i- , m m ft ^ m <d s a t fi ia x ^ - h « t co co 
[ m * is 55 ] 

mmm a&ft oTtEjtf soiit fiti ta x u- - hgisiti <7)^co^^^com^a s ^Ftti s 

it 5 §8 * * 5 4fBlgc0ifftg|« o 
[ SW 5ft IS 56 ] 

mi IB M Pft^-L-XBtrSEft^^coSffit flftlE X h «P «• t co m co ^ f*I co fK ft: HI "R S 
it 5 m 5ft ig a 4 Xf* 5 5 EifflgS ^ i? „ 50 
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[ m * * 57] 

m is m % it co % sg 3 is & # $ i^tt ts ft * , wsebs n a» & « ft cd 0 i& a* n *v 5 
si # * 5 6i5*©«3te»«. 
Hi * is ss] 

Mo 

im *ri 59] 

m IB M P i'i , tu SB 3t ^ m cd *g Si £: bu IB ^ ^ - h U Vl t <o ffl cnmm^'&W* & *S W «6 T* afc 
5«*554~58©^ ftl — « IE« cD f£ 3tSI. 
[».*JS60] 

gt IB 7° u- h £P # f i . iTi IE » * # to fig t| « ■» M # iz j& c X , mi it it /ji m i§ i~ 5 jjff 

ritt«ip &*-r <s»#js b o - 5 9 © ^ -r n a» - m is m <d m it m s . 
m IE y u - h sr w si , rw te st * % &mm-t sipiti, 

m ib u - h gp w cd - as t m ib jt n «• ® ^ ® > <D [a cd ^ ^ iir $ ti fc m w » * m 

1EI Pi^Lt, mm? \s- V m M cD ffe * iS ^: afi SB SS SB cD fg] ffi A «T sis T- fe 5 ffl 

* is e o ib « cd m it m « = 

OTiBfJUSP fit, BiJ IB 7° U- f- gfl W <D ¥ t& ffi «fc ti Jr. ^ IB IS StlX & It*^ 5 0-6 1 

cd ^ -r h a» ii ib m cd §i 3t ag s „ 

[it *3S63] 

tu ib fit & p # , s«t¥ff 4 * i*a }- mfo*& m -r z> m * * 5 ofcaftwiuessiB, 

Htf fd * CD H Jt 4> iz. , fltj IB #& P e> cd flc i m IE ill iR P^e&'^LlIiRtSr^itT 
. HSlfS.it ft» <D«S iSfrS23£«t<?>!W^^«Ef» fc * ^ 5 IS * « 5 0 - 6 3 cd ^ -f h fa - 
*ffi*<D SUfe ^Ko 

t m * ii 65 1 

m mm mm m it., mmmitit<Ditm tc *t l t m ib -t 0 v h as w cd a ® cd & m \z. =t <o -w- 
m. mictt Ltf m l * « a * * -r a m * « 5 0-6 4 cd 1 > -r n *» ~ « ta m^mitmm. 
1 m 7% as 66 3 

SiJ IE m i|S n il , M IE #4 ffi ^ fig; Stctv>5 19 * rl 6 5 IB ML cd ^ it m. ffi. „ 

MfBte3iiSP!'±, 8tFlE«Jt3tK)5tl^t*J-L-C "ml fB#4 ®CD^^i^7f$fiii;^lLTr^5a*Jl8 5 
SB* <©« g 0 
[ I* * II 68 ] 

WlHfK mtEMffi t S&fE*« t <D O JC, milESffii±cD - 35 Id Jgfifc * H ft. « g H 

* cd # sj s: ^ fig bt m x & z> m * m e 5 - b 7 cd ^ -r n - *g ib cd m it m m. „ 

[ M # « 69 ] 

hi) ib #4 [£ tt % fftr ib ¥- m. m tc six 3 ~ 2 0 * cd n & x m m in* jmw 6 5 — e s cd 

V T ti. z5> — Jl IB ffi CD » )t m. c 
I Iff * IS 70] 

m ft; & ^ l x m m k •*3fctilt : L.T« fa ill « * -r a • * s s t? *> o r : 

m ib « stssiif siiftb-, ta k % at a m -r z it ^ su « t , 

w m®i- -5 <t i: t> 1- , mmwift&mmirzmmmmb&mz. ; 

flii is ?« s # « it , miss « ¥ tr *t [63 -r 5 i 5 . a. o m sb m it jfeo*^^© ►) b 

Jt 9 fd K fi £? *t ft ¥ ta ffi £ , flj fB m 3t 3t 'D * SS *t L T IB ¥ ta ffi ^ fBI cd 5p ifl ffi ir. 

[M 71] 

#i ib spas t w sb m m t *s as me w ^ j* * ti r ^ 5 a* ■* « 7 o&i&oMitmM. 
im * 11 72] 
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m m m mm ma, mm mm km m mm t&>mK. mmm m ± <o — m te m m <* ti fc m m m 
m cd is ft u ®c ^ m x h z> m * m r 0x117 1 ie » co it m s „ 
t a *js 73 j 

ib m ffi fi , m ie ¥ a ffi m l-c 3 ~ 2 0 m<o& mx-m® lt^s m 7 0 ~ ? 2 <?> 
v -r 2i, - js ie m <d m % m m „ 
c n * m 74 1 

3 ©v^t n — xi ie * © ^ 'it m „ 

[M *3S75] 

iE@Rn 11, Hlj IE H Jt © * & te ft L X M IE *4 ffi © fl- M te fife £ tt X V> 5 IS * « 7 4 

M IS m UK P te tt , # 7L SB W & « ffi Sti Cl.5i*« 5 0 - 6 9 , 7 4, 7 5 "f tt 

[ » * IS 77 ] 

tii ie 0 itx p a» p> r± „ m ft it # -r , fS ft co & as m © £ iisit « 7 e ie tt © ft * * a 

o 

[ w # js ?8 } 

1**51 1 - it * if. 7 7 co ^ fn* -11 ie* co m it mm. km ^ «f^^ ^ius, 
[ 1^ * *f 79 1 

3t §15 W £ « ft <t ft ^ L X S « te 88 Jt ft ft fiB ft L X ffi IE S « ft SI ft T 3 S£ ft ffi X o 
X : 

tu ib ft ¥ «b *f © ffi t Mias« £ co m {t gf is m it ft co ft && ft m t? £ 9 te @a tt * n fc r w 
- bwttv-ijftk , mmit^t®tf <vm ® t <nm<o&m^m&&m&L x. mm/t^tnu 
ommk m sa % * > ^ ra ©aw , s a* ati ia i» se u - k n « © «i * as t m ie x * t ©m * 

fit] ib ft co w is > 56 n l x , mm mm km & -r z x 5 izmmzunitmniHQ t>> <b-mwt'\m 
& l r , tfi rd s « _h co - m te ffi a m « ft ® ^ l ; 

«ii2S« ± co op te % mm&zMtit-r z m ft ft ^ u -c , m s ® _h te it 3t 3t ft bb *t l , 
(M ie * m ft * * t5i*7j m . 

[ it * ^ 80 ] 

It WB -7° U - h 95 # O fl&^E Ji, ttl IE * «<50 *® t a !3T <-t te fl IE m m k ft fa i~ 5 ¥ a ffi 

ft * tf w * 9 7 9 se m co ^ ti m c 

w ie ia is r , H«i ie m it % co it m te m l-c 12 ¥ «?. ffi <o ^ mi te sa a $ x ^ s is * m s 
0 mwzco mit jjmo 
im * m 82] 

fflr gay t^- h «S «■ « , MIE* 3t 5-t ^ ig ii -r 5 M P ft * L . 

m7 IE 7* v - h SB W co - #ffi i ft IE it ¥ SB *t co ffi ffi t © B© * jtfctfl: ^i, M 

IE ffl P ft ^ L X , Bff IB y u -- h B5 « O m * ffi t M IE S « t co m. <D&m~- ffi. A ef SS 
*S 7 9 - 8 1 ©i^f jx A 1 — Jl te IE m. co !i 3t ^7 fife o 

[ m <o m m a m } 

[ 0001 ] 

* ns^tt, m ft ft ^ l r s « ft n tfc-t 5t*ggs 0 •?=' '< ■< m m tr m te n -t- z> t. o x 

fe 5 o 

[ * * SE W ] 
[0002] 

if ft x ^ ?ar el # ^ ^" -r ^ « , * 9 ± te M m $ n ^ — ^ ft g£ 3fe co M m 
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±i;g?t5, 1^1*57* t-yy^77^£0¥fei:it)^il^ti5 0 r co y b u y tf 
5 7 ^Ig-eftfflS HSliglli, -v * ^ 4$j#f5 ? * x — S? fc X « Sr ;£ -f " 5 
2£ fe" x -- Z? i4:f L, 7, ^ 7. 7- — v? & t>* S >K *r — V £r M ft # Sb L & a* «b * ? co s< 
9 — % Jh f ± il-Lt^SKtsltS 1) <0 "C fc £ . iff ¥ , x ^ Y x /■« * — > co Jr. 9 

-- iciiti it fc at & -r 5 fc * fc m <r> je 4 5 n w <fe * fk a* a * n -t ^ § „ si )t 
mm <o m tf * « . ^ -r s §s 3t & ft & m if . * fc p? q m # * # <, •> js fc* & 
<4 5. zco-tztb. m% mm ft 14*11 isi tt^ * m mat l t *j 9 , st4 s 

com OtfctB^lt^J) -e L T . coStr* & ft tt K r F m 3f J/vl/- if' £0248 

n m X fc 3 # . S iC M i£ ft CD A r F i^->v U-f iO 1 9 3 n m t> * ffl it $ fh o o fo o „ 

* fc . m%*n 5 fc t± , mmmtm m fc « & m m ( d o f > t m n fc * s . msr, 
tx n m m m a a ti ? n w r <o st t? * £ n -5 „ 

[ 0003] 

R = k ■ • A / N A •■• ( 1 ) 

6 = ± k 2 ■ X / N A 2 ••• ( 2 ) 

x tt m it •& ft , n a tt & * ^ S <o Hfl a 3& v k , , k 2 tt y° n -t x ^ m "e fo o 
. ( 1 ) SC. ( 2 ) it J: K> , ft? ft a R * rSi * o fc * i' . It % ffi ft 1 & < L X , §8 P » N 
A*** <t5i, f./Si^a S K <45: i /5 s » «^?> „ 
[0004] 

« M m * ^ s 35? < * t) ft it ^ * <n & m tt t x & m %t & & %k is ^ t> z. t 

&mm t f£<o . Mytwa & m co y * - * x -v - v : y«s^ji -r 5 ^ * n & & z>„ 51 k 

W » 3t iS ft Sr® < L X , JLo^^^S «r JES < t§ Ht, * tf T « W fP X iR 1 Vc 

m * 4 *l r ^ 5 is « & $ ix o r w a m tt . s * k> t ffi £ t 
w * 7k. * «i m m ^ <o » f* -c « fc t x mm mm* wl l , » * ^ -e » ^ % % <om. » * s ?s 

^ * £0 1 / n ( n tt m CO J® ^ -C ig # 1 . 2 ~ 1 . 6 *§* ) S£ ft $ CT_ i £ #U ffl L T #P « 
««rfSl±t-5£i:fc^. & #J n fS ic *t5H> 3 tv £0 "C 5 . 

S IS ^ 9 9 / 4 9 S 0 4 7 is y b 

I % co ^ ] 

l^^^iSiio tt 611] 

[0005] 

t r 5 t? , ± ta w fF s: «t i k: m m a h x -5 «t 5 . * 9 t m &-m s tj m t isj « 

&Sti L o on' x ^ tr JKfiJt o ti fc 7 - y i-Siti*t 5tSMI-)tgf # *n t> ntv> s 
. ^ .S M m % m « t*^ T tt . x ^ ■< X » dfe 8? 1* |S] J- f S-I^i Lt> ( X dr Y 

i* ft: 3s ^ * a *l S„ b z Z f>K x =v -r > ifi S * « a ib L fc , » 

#t us ( ± # * ft if ) & gf a mitcsmm -r z> r t^nt ft 5 . t> v » x tt ?s # 4- ^ l fc e * 

fflf * & 0 s If »J *t « co £it&m < o Z co fc 4?>, x ^ r iSSiSfb L fc ii v Kb, 

i« £0 ft ft ffl « *r FJt Stt^lCijt^-t-Sr b m * ^ it & o 
[0006] 

<jtj x tt , ?s ^ is2 * .if? ffl tt ffi i- »- n x- * -r , ft fa s ( vo 1 a) # & * a 5 t 

x f« # Sr ii -T <& « 3t * *5 * co m S ^ £ IS£ (Voi d) »r ±oTifi±i;6 » fc *l i* * "f , * tS 
Jh fc 3# .1* ^ ti % '< 9 — V >,r ft fa ii £ 5 ^¥ <Z> ^ «B * fc , Me ft CO #fe S C« 0 US 
«rtT v> ft a* fj £ S J: <T> — fc « B¥ W^^ap^Sr^fift-r 5 <t # . x -r ^ i$ ,!t co K ii it fc 

# o r m m m m <o m w * ^ fc m © -r s r t & m m t ft a w ^ f± «s .5 o is 

liX T' # ft ^ i , flsj x. tt S ffi ± fc m fS L fc « co M , k fc ±91 ft fc fc # ;f W ( PJt P '> ^ - ^ 

.... ^ _ ^ ^ ilk T 7j< t? ft v > m -a- 1> ?k f* co n * m *r * - * - -v - ^ > # -r 5 ) as ^ m 

Jh5. •?^-^--v--^ttS«±c7>7* b u- v 5 ^. b fc ^ $ £■ S (2f "f 'ST tt as fo V) x ^ oo 
i?- ^ J; o r £ $ ^ 5 -7* ^< -Y x co 14 ^ as ^ -fb ir z *{ & j» h % „ * fc , x *- ^ > jg S <n> 

fc a fc fc i¥ o t ^ a « « 0fa©^# ^ izmn-rz * t as a n t ft 5 pt m ft fc a = * fc 
. ^ + t >- jg s co rSi ^ its fc # -o x mmma&<z> « ^ as $e m -r « »r is t* t fc 5 . 

[0007] 

^IS^ttc co Jr. ? S$ttlilAtftJn.fcl)©t'fcot. MSfSllS&matttifclti^ L 
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X & Of M % m S X # 5 ft ft & S , «3fe:fras&U c -t<s>»ft£««:fflv»a7 f ' ? * *i it ffi 
£ « 1- 5 r. i^IWi -T 5 . 

ISIIrM^ -f 5 fc » to ^ J£ ] 

[0008] 

m ft i- 5 * . * % k si * ss 0 m ic if< -r 0 1 ~ m 3 3 ic n & n st l fc & 

s # s * £ PS £ts t © x « & ^ o 

[0009] 

* mm torn 1 <omm \c u *. tf , » * * * ( p d t m ft ( l q ) t % /r u x « « < p 

) ±KH*# (EL) MftU\ mm (P) «r»3t-*-5**36«t-*3^-C, ft ft (LQ 

> & m m i- z> t t h k ft ft < l q > & 0 us -r 5 m m m m ( 1 1 , 2 1 & tr ) ft ?i 

tfs IS (P) «*ii:*flRlt5i 5t»filt* ftfcftffi (2) fc ^ L , ftS^lfccDft 
(feeSHyn (2 2 ) AS % #4 B ( 2 ) jr. ijiti^i* m S ( E X ) A* *§ tfc £ ft 5 0 
[0010] 

K&w <o3i 1 (D&ffi (c i ii tf , $ii m cd ft ft m ir p as , * b £ a* fa t5f« tc 

^ fig a ft x b • a co x , s-fK* ^ x « sj w id ^ ^ a ft ft s ttisi* *s M&mz -a- 
r- » sr. # v > x t , m & m m, « ft ft t -t co * 4* <o ^ m £ co # b ( m, m # b > © » » m- *r m 
^00. iB tf$ #c 00 ^ # 4 e t w X 5 ~ > ^ # s „ l jt ^ o r , ft § « co m ( X 

# $ ta if) & Erf m ^ fig ^ ^ -r s r t x* §• -5 „ * it x a M « » te ^ 19 * w x. s n k as 
x # ^ co x , 8*lf4*ffl2y/^ h it $c m x t 5 „ 

[0011] 

* % m co m 2 co « # tie ± a , ^^jt--^* ( p d ^ x« ( p ) t^^Ltss ( p ) 

..h \cMHt% (EL ) * IHLt, £ « ( P ) 4- Ift t5 ti :Vt ^ fi ic *5 !/ ^ X , ^ ^ (LQ) 
J'ttl^tSi: £ t> ^ ^ ft ( L Q ) m ik f S JS S fl» ( 1 1 , 2l4if) *ix, ffi M 
« « , S « ( P ) ©t!t*f[R]t3 J: 9 a. o J£ « ( P ) to .« ffi t m W- ft k /£ 3 J; ? Iz. 

mm (75) * # l , mm mm (75) « , » jg jt ^ ^ ( p d w 

^ ® {ij co m b ( t 1 ) i a« ( p ) t to 1$ i>t , mfc-% (el) as bs ^ ^ ^ 5 ^ ^ m m (a 
ri) m tp <t 9 mm. a ^ , mm <r> m a (12) S8 3t 3t ( e d ^raw 

^5fi»i« ( A R 1 ) l;MLt¥iS5 (7 5) n*«ll:Bl&*iT^4t3li36I ( E 
X ) As « m ^5. 
[0012] 

*5S?lOl 2<Dmm\c =t tt « . IISI^ ¥ S. £B i: CO ffl |c ^ fi£ S S /Jn * -t :v t° St 

, is.mm®<n m m t= , tf ± 5 k- «*t5: t as x * 5 *> x , e n$ ^ « & 

m 3 tc & iz -m + » ^ 'h * ^ i« g m m * i^ts: t as x * 3 « *> 5 x ^ < , ^as?©^. 
{ri) ft w p as m b n x v> 5 « x> ^J^sr ^ -r « *s ft ~ <n % ft co ss a as k it 

* n- » 8 it it co * Sg * 'ffi ft x « tz. L it W 5: £ AS h6 £ /fe S . 

[0013] 

* H Bfl co fR 3 co Ma 1- ffi x. , © 1$ * * * (PL) £ ft ft (LQ) iSr^LTjfi ( P 

) ± te$t 3t)te (el) & R&at lt, ( p ) stxif. a v ^ x , ft ft ( l q 

) Sr{fcj|&ir3i£fcSc:ftft (LQ) * 0 UK -f 5 ft g m « ( 1 1 . 2 1 £* ) & fljj * s ft S 
» 3t 3t ( E L ) co it m 2? W co fl. ft!) co ^ l co fit » is: ( t bii, ft ft (LQ ) % W It 
-T * ft ft «t !& P ( l 2 ) £ , ftftlft^n (l 2 ) *>» tifcftft (LQ) AS ^ K ^ IH! 

5- ^ L X f« % Ws m co ffii) co ^ l co |2 g £ !i (OS « !r ^ o X 'cf i"b S J". 5 i- ft 

ft co m tl & # << K -r 5 ^ 'f KHftt ( 1 7 2 D) £4- {f x. al' 3t ^ S ( E X ) AS ffi « $ fl 5 

[0014] 

* <Dm 3 .co si # jr. «fc n tf , m %% (Dit^,^ m <o n- m co % 1 co & e l- -ja it & n, t ft ft 
tft ftp«'b# it 5 n ft ft tf , tf y k u w <t o x . ?t m m m <o ^ <w « » i <o gl m £ tf ^ 

t£ & m 2 CO fir « «E 5 CO X . ^5t3t<03feK^M{C«Sfc$*xfcftft*{C^ft«B^ ( ft i& ) 
AS ftic S S m co -=F # co SI £ *- W m L , S'*?r.5fltiKIH*t a; £ as X * 5 „ 
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[0015] 

m m co m 4 <r> m m it x. wf , as**: c l q ) &jt- Ltsffi ( p ) i~ st ft 3t (el > *• m 

« l/tIS ( P ) 5r »3t -r 5 £1 Jt W,X fe -o T , £ « (P) fc *t ft i" S *S fi (T 1 ) £ W 
L , S « ( P ) tc HB *t 3 ix 5 flt 3t 3t (EL) rt* ii i® 1" 5 it ^ Sf* (PL) t , «#: ( L Q ) 
£ ft^tS £ £ fc K , % ft 0 IR "T 5 ft » 4g « (11, 2 1 ft fc* ) fc & « x. , -c co M » 

«n* a is ( p ) t % & m v> * m ( t i ) to ^ i- £ *s ( p ) ^ iTt>ftiiit5 J; 9 t 
se i^ti, iogjii (el) w^g^i!*) itfi 5i'Et5ii it w-mm (75 > * w 1- 

•5 :/ u - K SB M ( 1 7 2 D) L , 3t*£3R ©4ftBB ( T l ) iff » tc 1ft it b H fc m & n ( 1 

2 ) ;5» b * * * CO gfi ( T 1 ) i -f U" -- h SB** (1 7 2 D) fc CO ilfj CD m m ( G 2 ) - ft ft 

( L Q ) Sr m ffi -T 5i:> *>C, S ft % (EL) toft 8& tr *t l T :/ o - h nto <r> ¥■ mm 7 5 

i '3 l m ih it fu «ic . j. oss ( p ) t m m -r s l ocssi jntmap (22) a> e, ft 

ft & @ Hx -T S » * ^ H (EX) A* tg tfc £ *x 5 „ 
[0016] 

* is ^ 0 % 4nmm. <o m^tmm it «t *t ^ u- - h & ** © v ai tut <o m <d m >b ft 

,y ^ y -f fit 0 % ft £ jft 0 gg tf J; 5 ^ Hit $ ti , $ lc -?r <D ffl E co ^ ffl ic ftt iR p ifi 

Ei^iit^-SBt*, *«Ji^B(f^tt<i0^^ftjKa«*S-«t**-t-a r. t T* # 5 „ * fc 

y i> - t> m & t yt m </i mm k <r> m n s w m » * & m -r s a 5 \t l t v ^ 5 » r- , it * 3t 

CO ft & _t 1& f& * *t -5 * fS i?Jc M 15. m ^ Mt ( V o i d ) 3S ± L M < ^ 0 
[ 0017] 

4 it^^mcom 5 <7>fi# IC t£ x HE , ft # ( L Q ) 4r ^ L T S « ( P ) i- Ml 3fc * (EL) 

siWLtift ( p ) * nati- zmitm a -e s> o -c , ft ^ ilq) igtttssi (t 1 

) 4r L , ( E L ) ii ii i" S 3t * SB ** (LSI) fc , ft ( L Q) #t- £ 1~ 5 fc 

fc t . ft 1* ( l q ) * fa jr -r z m m m m < 1 i . 21 ft f ) t sr m x. . t <o ft »^.#f « 
, a m ( p ) ^ *f ic m irj f- * * 3 , j. o « ft ft (el) co ft & & & v) h tf =t $ tc ^ 

^ *l ¥ ±1 ffi (75) fc , Uti (EL) ©*8C*flt¥aE (75) CO ^ ffll \t -t CO sp 

tfl B L-C ffi #4 L fc^ ii ( 2 , 2 * ) i^tt5I)tSI ( E x ) ft (K * in Z . 
[ 001 8] 

*$&m «>m 5 (dm&co mytnnm. (- «t *i ^ 7° u - s sb ** « ^ a e t ^ t co m co m * ft 

-v :.v y d2 §g ft ft 4- ^ <0 ffl ts X 1 It M f$. & ft. X V S co X' , S *g ±. id FJf M ^ *g CO & ft ft « 

m « sr #e ft -r % r i # -e * § „ * f C , ^ (7> w- m m co m #4 iis^sss fttv^wc, ft 
^ cott# 0 as Wi §!j £ n , ft «s co -is m ft f * 65 it -t 5 r t- as r* § 5 0 

[0019] 

* is w co as e co m m it & & , * * sb # ( l s 1 > t ft ( l q > t ^^ltss ( p 

) (' » * 3t (EL) tUtLTSS ( P ) t'iltSg* * & T* fo o T , ft ^ ^3 ** ( L S 
1 ) co #g E ( T 1 ) i *t IbJ -t' 5 X 0 \t Skm < P ) £ SB« L . ft^SBM co «E ( T 1 ) fc £ 
« ( P) t co fSI ir ^ ft ft (EL) co ft S§ * B tf J; -) it §B f Snfc7l^- h «B ** (1 7 2 D 
) co -■ B fc . it^Uto <omm (T l ) fc co jiq«>^ W ( G 2 ) ^«ffS:«#&L-C, 3t ^ SB 
** co * E (T 1 ) fc JK*6 ( P ) fc com co 55? PtS „ S ffir IE m IS 7 s ^ - b SB ** CO # * E fc M 12 
£ *6 fc co W £ ft ft T L , -=& co ft ft co (tt IS t M It L X , £ ffi ( P ) fc *f ft -f S ,x '3 i SB 
l^h/:@5P (22) A» h ft ft ( L Q ) MM LT, Ifi ( P ) _L CO - SB ic: ft S f® D£ ( 
A R 2 ) 5:iiL , *1S ±co -SB I- ft« W*S ( A R 2 ) Sr f£ i~ S ft ft (LQ) £ # L T 
, £ « ± if 36 3fe i- AS #t L s £ffi < P) tl.*toI^*fe^iift^ *b 5 . 
[0020] 

* is m co % 6 co m m oi m it * & l n a , ^ ■ u — 1- sb ** » sjz ta e t£*gt co co » /jn ft 

=¥ -v > 7° ^ g ft ft ^ it 9 ffltfiplcMfiR^n-CU^cOT?, £ *r ± .ffr M Vi M co & 3! ft ft g 

« « * m ft -r 5:asT*t5. s fc , 7° u - b m #t*t sb m co m e fc co w co ^ w ~ m ft 

& m ir S <t 0 it LT^5 co T* , # % % co ft % it *3 ft S ft ft <P X co % SS ^ fSS ( V o i d 
) co%££r#j»J-T£ r fc "C # 5 o 
[ 0021] 

* $8 W CO » 7 CO««S it ft x. fi , JilS««|cO £g ft ^ fit (EX) 4- ffl ^ 5 r / W ^ ^ it * 
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fc Iffi5tl5„ 
[0022] 

* 58 co 7 OT fg hi j; ft (j, ^ * S£ 4b bfc -it X 5 t> & fls © fi£ S M *$, & fin 

m tk m i- m & l ft yt m -e mm -c# -s <o-e. Br m <n&m& # -r s ? * 

fc A: 'Xn fc- t- Mia t 5 r. > fc ~e § 5 „ 
[ IS PJ? OT #j %k j 
[0023] 

* 5S 91 fc 4 ti t£ , * * V ii* & Mm. it tcWbik K *$ t % fc , $t f* so iff « m * *r PJf IS **t 
is fc # ^ i- 5 r. t fc i?H»T', SftMSfc &#ic: 3b * A < fr b r. <t fc -e # 5 „ 

i % w & mm -t z> ± t?><D m & ?> j&m ] 10 

[ 0024] 

iU T , *«BJ<D« -Si Jf2 Ss o l > T El ffi fc # R8 L /«£ # b 1ft W "fc 5 ^ s ?f W « H fc PB & 
£ ft 4V\ 
[ 0025] 
< W, l <D$*MM-M > 

m i si jt«a»m i ot mmmm-i: ^-r mmm^m x-h s. n 1 fc r 

. S * $!e S E X (4 , ^^^Mlrftl^ L T^W)"5Iffi/£-v^ ^ ^ ^ - v= M S T t , ft- tS P * ifc 
j* L T S i?) i§ fc * tg 7. =f - P S T t , * ^ * -7 - M S T fc f§ £ fc X V 5 ■v * ? 
M^1**E L -C R8 W 1" -5 KB f^ft^« | Li:, m L fc IMS 4i fc. -e * ? M OT ^ — 

y^^rSfi^r-y P S T fc t* * £ ft X ^cSSP K © & ® it ir 5 gE)t*SP L i, II 20 
3fc S E X i 1 *: CO tb & $Efi£ ffl » "T £ *J W ^ « C O N T i&ix.Ti'^, 
[0026] 

*gijfi0«8 «>« * is c e x i4 , ma m « * si « m i- m < Lxmrnm* fa±-r z> t 1 1 ic 
& » w (- is < -r -5 fc » iz w&m&mm L fcssf iiit-fo or, « & l q & 
w- «t5ii t !■'. « «s l q 4- m 4x -r 5 is siiitfli^rt^, »ai«itt, 
ik p l m m m k * <* l q & « ^ t- s « » m ® m m 1 o t , 1 o « *& £ h 

7t fS L QSrtalUK-rS«S<*[a|i|S:«l«| 2 0 i & {f x. T & 0 9t * H ® E X . /> <i < <h' t -v 

^ ^ mot ^< f> — ^i&ifipii; ?lt^5 ffi s mi*- m&m m 1 o a» b ^ t fc *s ^ l 

Qlc 5 tarU*** P L cSSftAR l 4--^fr«tSP SMSAR l J; 19 

< R^>sm p =t 9 t>^ <? ^ss$i««A r 2 & mm tfiizMtft-r # >t 30 

% k exi±, © & % ^ ^ p l co ® #ij m n co % ^ * l s 1 t , -t ot s « i- ga a ^ h fc 

ft* P m ffi t OT |g| tc SSLQ 4' « fc "f ^ BffJK m L , r. OT &U JfeT- ^ P L t s « 

P t OT ffi OT Sft L Q S. r N- ft m % f 1 P L *- f> LT-^^^M&ii S L t«Jt)tEL^I « P 
KllttS: HUot "s 9 M OT * - V * « « P iC St & m 7t T Z> o ffi ffl iiCON T 
tt . m # ift #S « «f 1 0 Sr « o Tl« P ± {c iff L Q * H«r » fit. It t«i i (c , f« frdJUx 
2 0 4- ^ o T ft ffi. P ± OT m i* L Q * ffl 5£ M P IR -T 5 lit, SfiP ±ti#L QO f« 
« « « A R 2 £ S Sf « f £t"f 5, 
[ 0027] 

ft * :>t p l ot it ffi i£ ^ , * f* w i-c f* ft p * ^ 7h p lot ft ffi m mnnyt^m^ l s 1 

OT iff $ tc {4 , Si:#»t5y 0 *SiE»$ ftT^S. yX;i.*SM7 Oli> ft« P 40 

( ft « ^ -r - is P ST) OT ± ^ (.1 *5 V>T 3t^*-^ L S 1 OT ffl *) * ffi t? 4. 9 i-d IS: (4 b *v fc » 

t*t «• r* fo 5 o * * *fe » fig {- is ^ t , ; x/un*t i ottmmmm 1 ot-sb*-«^ l t^j 

[0028] 

* HJS 0^ T-14 , IJtilEXi L-C-?^^MiSgPi ^j|IJ|Rli;*ilt5I^i:I 

* 5 [Si # ( a* * ipi ) fc mmmws l o o ^ ^ m $ ii, fc fc>*itp fc m % -t % 
fe&mm % mm. (m - y?*?- y^>*) ^«fflt ss^^MKLtiwto. eat 
ot m ^ fc *s v> c N a f5 ftstm p l ot )tiAx i-sts^tsiszttsiP!, z « fc a k 

* ¥ ffi fc ^ ^ m i ft « p t ot is) m&®*fa ( ^ s ^ i«) ) «r x ids ^ f&s , z # m & xf x 

* # !«j fc :S lit fc I? fB] ( # .fc £ rfcr rp] ) S-Yi*|p!it5, * fc , X Wi . Y $4 , X 0< Z Wi * fc 50 
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<o co so! te ( m #4 ) ft& ZinZ'ft,, ex, e y , 8 z * ^ its, 

[0029] 

si' it igE x i± , s ± tc m n h ft, it — * b p t , ^ co — * b p ± 13 sa: g £ ft, ft * 
.-f -y => y A 9 t K W. x X ^ 5 „ 7! Y v =j 7 A 9 13 ii „ 1*1 fl!] it ft ft X 3? fflt5± P! © & 7 & 
O' F fill 15: SB 8 JUTPio IJMfSlLii, ^ ? x if- - v>' M S T tif$ o *u X 

^•S-^^MSrigftftE L X lit -5 t ©X fc o T , M^a7A9»i SB i£ @ S £ fc 
S £f 7 U — A 3tJ; '0 S ft £ ft, X V > 5 „ 
[0030] 

fH H ft ¥ ^ I L ii , g jfe ffl * IK , ft jft ffl 3t K ;4> htomts ft, ft 3fe * <o HR * & *S - ibl'Z * 
/r w # -f yf^i"-?, h ft H< 4 s *r 7 v— 9 e> <Dgg ytft. E L £- * jt -f 5 ^ 10 

>f U-> 7<\ JJ U — ■ U > X* ^ , X « A IE L 13 J; 5 -v X ^ M _t CO HP. SjEj fg fcjj £ ^ y 5/ 

KiRKfSlJt-fS^SEtSSfi&t) *■ * Lt^5, -^^^MicO^r^co fig ^ f| 5$ ii ^ 0^ # ^ 

i l t3 j; v> j§ - 4- m 1% ft ifi<»mit ft e l x s?s « £ n s „ is m ft >?- m i l a» b w to £ n & m 

% ft ELt L X S3: , ffl tl «tK IS 7 > 7 s d» to iii ?^ri5»M ( g,t, hi, i %k) R XJ' K r 
F 31 -> U- — 3fc (Jg 2 4 8 n m) # « i* ^' ^ ^fe ( D U V 5t ) , A r F m df- v U 
— if 3t (SS 1 9 3 nm) StfF. U - •»/ (jfigl5 7nm)^<» * £ fl- 3fc ( V U V 
3t) t£ X & m^hft iSljfJIi:J3l''tttAr Fi*->vV--f3tiSfflv^tl5 s 
[003)3 

* SS fl? ffi 13 I ^ X « , ffS ffLQ i L X MiTk^ffl V ^ b tl & „ ^ * « A r + > -v U — 

■f % <T> 3-h t£ "f , #i X '<■£ * «S 5 >' 7° t5» W tti $ 5 M ( g & , h Ift , ii) S O* K r F 20 
^ * > ^ I- if 3fe ( & ft 2 4 8 n m ) (D U V %) h 3 ii ^ fg X 5 „ 

[0032] 

7 7^7-yMSTIi, 7^ 7 M5: t$r# L X ^P.ift «I X fe S „ -v ^ ^ ^ ^ — M S T 
(3 li^SttttS X ^SftltS (31 7^7 y ^ ) 8 5 z>s ffi «5: 12' it p> H X v > 5 0 v -a ? -a 

X - M S T « , i7^7yy^8 5l:it)-7^?^f4©±I ( ^" K ffi ) 13 *f l- X ^ 

SSlS^SHt^S. -v ^ ^ 7f -^M STSO<v 7,7 ^1 4 CD Hp ife *|1 1' Si -v .X ^ M ro y 

^ - V -ft ii $ -ti: % ffl a SB M K 1 . M K 2 # n ^' ti B at S tb X 5 „ ■? ,x f s 4 ii 

, J 4 > n 5 A 9 CO ± fflll 7 tK^SlS 6 Sr^ L T Si* c ft, X t/ 5 „ f ^ fc> % , -v -X 

^ y. 7- - M STB, §Siiil8 6 Stf-v^ -7 ft 4 Sr :/> L X ,^ -f > => 7 A 9 ( J; M We U 30 

7 ) 13 «f $ fc «f .eS > o X V > 5 „ S , ^jgiSSS 8 6 13 i o X . ^y37A9(DS 

W /i? s ^ £ ^ t 1 — V M S T * S fiftSv ^ 7 ;ei 4 o ^ <fc 9 13 , -7 x ^ ffl 4 

i^-f^^5A9 4: >is ^ itj Wt3 4>«t*ttXV>5„ 
[ 0033] 

77777-v/MST fi , ffl |8fc ON T 13 J; 9 3?j ^ c$ ft, Z> I) - T ^ — ^ ^ ^ t? 

* t r - i? m m m « m std©i tb t3 ± o , ^ ^ m u ft l fc *t m x . fern. 4 
_l t^^T, s u * ^ p l co % m a x 13 m a: * ¥ is rt , -r * to h x y ¥ k w x 2 rtc # 
Wj "It6ir/e z 16] 13 ® /> [5] mT 3g x fc 6 „ -v- ^ ^ x x - m s t ti » x«*i^ 53 ^ $ 
*x fc ^ S j|g it X # fj bT t t * o t *5 9 , ^ * M CO ^ ^ '> ^ < i: t S f$ :)t ^ ^ P L co -yt 
HlAXS:i5)5 3 t 7j5 X £ £ to X W # |6] co 3£ ») * h c — ^ *- * L t V^5. 40 
[0034] 

■7 x $ x 7= - :/ M S T _h (3 it f SiS 1 *S 19: it h ft X ^ 5 0 & ft , # ttl f^E 8 1 13 *f (Sj f 
5 fit K 13 ii U- — if =F # ft 8 2 ^5 IS 11" fjfttl^o ^ x — V s M S T .h co .x ^ M CO 2 

^ 7c inj co fit if, ft r_* e z f n a> m is ih (S^tioxiie x , e y tj i6j co 0 -ft t. -a o 
) li u- - if ¥ W ft 8 2 13 J; <o V T iv $ 4 M, x it M $ n 5 „ t- - if T W ft 8 2 co ft M fa * fi 
SlliSlCONTCtiiASni, ffiu S S 1 C O N T li „ u - if =F 10 1 1 8 2 CO ft $J g * t S 
-J ^ X -7 -A f 7, t — SK Sb ^ S MSTDS-IIL, ^ ^ ^ -? — i? M S T |3 # ft £ ft, X ^ 
§ ^ M CO fit B »\ #P & '5 o 
[0035] 

s u 7t * p l ft , 1> m co * — v & mfev&mm m a x a « p (3 s u » % -t s t> so 
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(ot'fco x , ««p«aw$feffi^(ctg!{te>nfc3t^ifi^L s 1 s- ^ t? <& m <o % #t ^ t? « j# 

SJitJb'O, ^ ti h ft* *^ it mm PKfJ»^T^5. M j& tc *> ^t> ft u yt 

* ^ PLij, ft U « sp j3 is z_ t£ i / 4 , 1 / 5 , ftSPtt l/8©ffi /Jn m T* fcS o & *J 
. Sf * P L « «P ffi « £. 0 * 5R ovf ft -e h -i. v o * fc . Jft«3t^* P L tt . a iff 

i^^sui^^ #tr sjm atfi , s #t * a * was > iififsts fc ^ s 

«> ^ T ft Tfoo -t fc «fc ^ 0 * fc , *Slli«Slt?lPL tf>$fci£i& oft ^ L 
S 1 (JiUiPKJ;!) jtttt LT*J9, ft^illTp L S 1 f-- ft Wi S S«AR 2 » w W L Q ;i s 

SI « -r 5 . 

[0036] 

P L i¥: -T S ft IS P Kra^^l:|±77y^P F ^iS it h ftT *3 «J , ft £ ft l o 
¥S P L fi - CD 7 v > ^ P F & 4t- L- T Mffifc & 5 I' Jj^tltt^. g£ ftj l£ S 5 tt , ^ 1' 
> a 7 A 9 cd T fl © ¥HJ 8 K BS S £S S 8 7 t: ft LT%W& ftT ^5. t'ifc *> . ft & ft * ^ 

p l « % 8 7 s. o?tt m £s s*ft l x p< > 3 ^ a 9 ( t m wl n 8 ) K s»jn 

7h « itiftot^S. * fc, Eo g!8 7 J: o X . * -Y V a 7 A 9 CD £ » # „ S % ft # 

* P L * £ f# -f- 5 #i f§i 56 M 5 icl te *3 b ft t ^ i 9t, ilfS5t^'y^7A9tiiSll 

[00373 

s « .x •'?=■ - p s t . * m p * -t- a s is ^ y p h * s: l t © i& ^ m x & s „ 

IS*;^ph (i , x. ff * ® m m J; 0 % IS p * « ^ 'f S . SS^r- v*p s T <d T 

is i~ it $¥ & », # s -c & a M # -a (s7^ r y > y ) s a tt ^ ^ ga it b *x t ^ 5 „ ^ 20 

7 — ^ P S T , x7^7!i y y a 8 \C X V) X t5 ^ 6 cD ± ffi ( W K B) ic tLt^f 

nt^S, a 4E S ffi 6 it , 'S-^B P±tB6SSt 8 9*^Lt3tJ*Shti^5 
o * 7t . Klits 9 i.r. J: o r . -< — x b P ( £K ) -^^^ y3-/A9© m ®> , & ffi ^ 
7-- V s P ST*5:Sft5StSSS6i:£fcf)/f^J; 5C, iitS 6 i ^ ^37 A 9 S 

[0038] 

£ tS ^ 7- — P S T ii , ftiij m m fflt C O N T i" i 0 $ii W ^ 7X 5 U T * — ^ ^ 4r ^ ti 1 £ *S 

xr-f W$IP S T D CD m M Kit), P £ «t * ^ P H =k ft L T ft b fc ^ fi 

X , l^^i 6 i: (C *5 ^ T , X Y ? B t" 2 ^ Htfe W.Jk Xf 6 Z .77 [6] (C » >h M (te "51 tt? 'C 

fo 5 „ iicis^ 7 -- v 5 PSTtt, z tt * isj , ex ^ ir] , s e y ;o ip] k t ®m «r itfe so 

[ 0039] 

mm* -7 -i?psT±i: !± # ®b m 8 3 a* k d1iti'6„ 4 fc , # m m. s 3 k m fa -r z 

iiL m ic it \s !f fl$ th 8 4;)!S It ?iht ^5 „ * « ^ 7 - P S T _h <D £ *g P © 2 ft 5c * 

|6j cd fit « , & t/mte A ft \« — if T" ^ tf 8 4 K J; 9 II 7 9 -f a -e It Wi S tt« . * 7i , ^ El 

* -e ci: & 5 a* , list e xtJ, *«^> x— ^ p s Tiaft £ iv x ^ z &m p <d » ® <d fi 

g tf? Sr ^ l±J -f « 7 4- — * ^ • i"< !J > ^«Hi*S:tx.T^ 5„ 7 ^- - * x ■ u- y > ? 

m m % t L T tt , S & P cd * Si t^tfc*|^± 19 $ tH ft * HH #t -f" 77 „ fcSV 1 Si » 

M, ® M SI '£ >- if & ffl i.^ 7c 77 # *: *S ffl -f 5 ^ i # t? # * . 7 * — * ^ • ^ -< y > ^ ft ta * 

ii , S « P S IS cd Z #77 P^i cD W. SCI* P©« XS t>* 9 Y 77 I*] cd f» «4 Iff # *r S$ i$ 40 

L Q Sr ^ L T , tb 5 U> tt $z I* L Q ft $ T K ^ m T 5 0 »ff LQ1 * ^ ^ T » « P Wc Si 

cd as art* a3 t 5 "t-* ^ • f y > ^ m m m cd s -a- . * * p l a» b ne tt fc fit 

t s« p mm <o mm &m-f z n ytmwti*. mz.ts.xmm%i%i q , 6 7 4, 5 1 o ^ t 

* 3 H r v> 5, 

[0040] 

U- — -f =f W 8 4 CD ft ifi'i ^ * ^11 ffll » S C O NT K fcb 73 $ tt S „ 7 * - A ^ ■ I- y -V 

if & m m <d & di is * tatisicoNTKfflAjii -5 „ my # ^ 11 c on t n , 7 * — * * 

* v y v ^ *k Hi « cd 1t fii "J V % T , * « ^ -7 - i? KSb^iS P S T D *r ®2 Ifj L , S 

sp©7t- 7j x$tm%. x* m Mfk sr flu » l nip cd mm % ft p ft # S P L cd & ® lc -a- fc. 5 0 
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tt t itC, f f I' 8 4 co ft ffi & * tt S <5 v > T . Jg tg P co X M ta ft R 1/ YW* 

[6] tt *J tt 5 fit « $J $1 * fir 5 o 
[004 1] 

S « ^ -7- — P S T X tt tt M &5 9 0 #s IS tt h ft X 13 , S P *r 1* W T © fc i>b co S *g d% 

a- y p h t± m sp 9 0 tt @a a $ ft r v ^„ t lt, ss^t-^pstohi *p 9 osift 

<o± ® 9 1 tt » S tK * ^ / P HtSiU ixfcSSP ®^ jgt JaiiTR C3S £ ( ffi - ) tt * 5 
i?4¥fil tiotPi. * fc ^Slife JfctK tt*3 v^T tt . ili8 3 0_hB t 

, Sgxf-i^p s T«±I 9 l t (S tt B5 — si IS: tt ib ft X v> 5„ 
[ 0042] 

^ « P to i|i;SSP « rM t \Z & m - oo_h ® 9 l £ IS tt ft <D X- s a « P co ^ >> fit « & 

m m lits > tcfc^rt. x *s p co ^ ^ i?3ft<o^ m tt n wc m m & is « « ^ <o -c- , aie 

* '¥S P L CO m. Ifi faij tt Ij$LQJS^LtSti«AR 2 & ft *f tt M f$L T 5 Z 5 
. * Its S « P tO 5, S7 gp t * CO a IS P tO Jl ffl iS » tt h ft* t~ W- ffl 65 ( X 35 ) 9 1 t CO DfJ {£ 
tt 0 . 1 ~ 2 mmS * <0 B* ffl # fc 5 # . ifs L Q © i S S^j t ± i) to g$ IB) tt WL ft L Q 

* ft & t? d i tt iS t ^ if * < . S * P to fSi * a ^ * 3£ % -r SS^tti, Jb ® 9 1 ia 0 Jft 
U 3fcM P L co T tt *LQirSflt5:i & X; £ 3 „ 

[ 0043] 

•m m m m 1 <z> «t m^mm 1 o tt . as *lqs: » 1$ a * » p l co « m m i- f* *t -r a t * 

CO t> CO -C fo o X , ?iS L Q ar 21 tH "T 3S W ft m SP 1 1 t > ffi ft *t S5 1 1 Id W 

*3Kitti- « i 3> tiit^s. 3 <r>mm&tt.; * ivuwi o ic&mz n 

TV> 5. * H SS Jft *5 V T tt , 'ft-S ftttteil 1 0 tt m**W1fc1r%t> <D X' fo o X , ?K {£ 

tt^Sii itt, M7jc«3t»R, atfttttt5«# (*b*) LQcfittiitsaisi 

^^fflx.T^S,, 4*3, co*M*# fc Lt ^ ti tt\ Dfe^lE XtM*lifiSI 

R tt -f tt , *3fc^«E X H EliiiSIjtioH^liflSI (ffl^) t«^5i 5 tt L T 
ti^. («*) LQ©Ig^iit5 1Hgl'()f*tlEXi;^ijfi; 1 

X » 4 a co tt M ft <9 tt ffl to T t> J; ^ „ m ft 10 ( W ft m& A l l ) co Hj ^ tt 

SlWSttCON T tt i n M £ t£ P -t tt i« ?S ffi « A R 2 Sr Afe tStfcl^ «t 

i o tt , m flitcoN t to m ioTt*, ts f? * ^ * p l ® « i- is ■ $ n fc 
sspitsftLQ* gff 5^ * -r s = 

I 0044] 

fc. tt^t i 3 »^4tt-.tt, i i >a> bmmz tv. p Lco^siaij 

tt tt ^ $ S m itL B$ Ffl & It <Q co fff^ $ij WtZi- *7 h p-7tff tt ft -5 fflc it 

m mm i e is it t ft -r 5 . si? mm 1 e is ± 5 m ft w m m <n> m w tt m w m icon 
t co m m co t -e f t ^ ft 5 „ 

[0045] 

m m m m 1 » ^ ft m « m w 2 0 c± , « & % -t- m p l <o ^ B5 «ii co ^ l q & mux -r 3 * 

©trotfcot, (KftL QS-@iRsri6 4 M ft 0 HX 2 1 i, m [eJ i(X §P 2 l (d -e co - jtjg «jj 

4- « ^ -f- S El OX If 2 3 t S:«i-r^5, IS UK « 2 3 CO ffi i&S SB tt X rv *B M 7 0 id fig ift $ ft 

T V So & HI >iX £B 2 1 tt fiSJ iiiIS*'y7*f co * 3? ^ ( SM §1 Sfe S ) > /X 151 4X 3 ft ft WL 

ftL Q t % ft t * ft M ir 5 SI m 5> ffi g§ . mUX^ft/cffi^LQ^rHX^i-S ?y?f ^iit 

^ *5. mm m , m y) mm. 9^ v * a <?>>}> t £ < s e x tt ^ it -r 

tt , sr 5t » e x as sa m $ n 5 x ® tt ¥ <n n m * m ^ s £ -5 tt l r <b * ^ <> * ft m «x #. « 

2 0 ( r« »: El HX SP 2 1 ) co fh <fe tt »J»3SfliC O N T tt i 9 M m ^ tS P X id » ?S fM 

it A R 2 ^ I" 5 fc a6 tt . ?S ft EJ MX tit fl¥ 2 o tt , ifiij ffl mM C ON T £0 #J«©Tt?. «E 1* 

tt & ii l 0 J: 9 tt *t S ft fc S ; « P X co m ft L Q 4- pJr ft EJ tt5» 
[004 6] 

y x /t m, it 7 o tt y x ,n- ^ .n- y 9 2 tftft *j "9 , -& co y x /u * ^ ^ 9 2 tt y y > 

=i '7 A 9 co ~F ffiij Ift 8 td 8§jf& § ft TV'S, y X S3 W 7 0 & y X ju * ji> 99 2 Sr ifr L "C 55 
ft L T 1' 5 / -f > => 7 A 9 > , S ^ 3t ^ 3k P L co ^ tfj P K 5r 7 7 V 5/ P F & -ft LtSfif L 
t^5«8Sf 5 t KS118 7 U x It ft (d 55- ME £ ft TV>5, b 7d o r , y 



(15) JP 2006-165500 A 2006.06.22 



X J\s 35 'tt 7 0 




£ L 


11 


a* ft ^ * 




P 


l id e m £ ft s 




55 it 


$ ft T t > 


5 


o i fc 


, / X 71/ 35 Itf 


7 0 


£- V X 




7V ^'9 2 








A -7 >' 




A 9 <t , 


£ 




— i? P S T 




L T V > 




& 3£ ffi 8 






m m m « s 9 & 


^ L X 


fists 


m k- >> s 


L 


T t> 5 


„ L fc .4 s o T 


, y 


X /I/ 35 


It 7 


0 X IS £ 


L fc 




y -r > 3 


5 A 9 


X V' 


/<— .X B 


P 


* it L 


tSte^r- 


v 5 P 


S T id 


Ik 3 


$ ft 5 r 


t a* 


PS 


Us £ ft C t •> 6 , 


& fc . 


y x 


/I- 35 U 7 


0 


£ y X 


)\y 7js 71/ ^'9 2 


4- ^ 


L T % to L 




7 > 




V A 9 . -v 


^ X 7" 


— i> 


M S T £■ 






V \ 3 t x >' - 


® 4 


t « , 




8 6 




L 


xmm w ic 


& ftT 


t ■ 5 


„ L- t5S 




"C y 


X /b U 7 0 








a$ y >- 


^ 9 




9 *' ;5> L "C ^ 


^ X T" 




M S T (C 




51 $ ft 



5 r t ^ pi .ih * ft r v n a „ 

[ 004 7] 

$C , 12, H 3 , Ji 1 4 # 1 L ?) > &it*§#* 1 fit;i-©a§iil <D - 35 gr 

i.sts y x 35 $r 7 o cov^awts. i 2 ii / x/ugi! 7 o j&® z^-rmftmu m 
co-m&mm , @ 3 .i y x 71/ as w 7 0 & t ®f ^e>a fc #4 ts m , m 4 n m m s s e 5 . 

[ 0048] 

y x /i/ gp w 7 0 «i , s^jtf s p l co ^ b m 9t m n <D % m * =(■ l s 1 © ^ s- se s $ ft 

X *5 19 , SS P (Sfi^f - v ; P S T ) (?) ± ^ i- *3 ^ T 3t # 3*i -7- L S 1 W Jl 9 4" H tr <fc 5 

fC N; fj & ft fc flt « g($ # X' S „ / X 71/ A & 7 0 tt » ^O^^tSIXflPL (^^^ 

7' LSI) BB« r6 «r 5t 7 0 H i ttt^S. J X ;u g|5 ^70 CO ft SB 7 0 H<0 M H 

iSi 3t -f- 36 P L co Jfe # * -7- L S 1 co « ffi t '-73 ra i- Si Pfl i» tft it ft T l ■> 5 „ [B5 ^ fi » S 

f//Ef^PL©i¥i7Ls ! t 7 x/u as« 7 o t & m m w tc &m -t a fc * k sst w ?> ft 

t <7? X' tr> 5 0 i ft iZ i 9 , / X 71/ gf< fl- 7 0t*^4Lfct»*S, ft & % ¥ & P L ( ft ¥ * =t 

lsi) fflj ir m m fa & m -t z r. t tA m ± & ft x v ^ 5 0 

[0049] 

^ *3 , yX/U*(5M7 0cOft g|> 7 0 H (O p*g ffi ii WL W L Q id *i L T 18 it ( 18 7K ) 1? fo 
9 , K ^ 3t ¥ m P L CD ffllj ffi > y X 7W as « 7 0 co rt fflj s i CO M |% co ® ^ L q co s A # fflJ *ij 
^ ft T V> £ o 
[ 0050] 

y x 7b as« 7 o co t a «c « , jS {*■• l q «r ^ 1" sSftMnn^ s. 0 s ?S ^ l q £ ia jr 

t^'S'SiHUa n 2 2 # ?K fife $ ft X V> 5 „ * fc . y X /l/ SB M 7 0 CO F*9 SB id ii . fK ft: tJ* *& p 1 
2 id l^t5»l$SifS 1 4, & 0 : ^ {*|sj IR P 2 2 id m M 1~ Z> m IR v5rt 2 4 M f$. £ ft T t ^ 

5 „ * , m ffi it ss i 4 id §t ^ i 3 co m ass sts ^ g ^ * ft r ^ d ia u m s& 2 4 k it 0 

HXW 2 3 » ffi « 35 a* @g ^ $ ft X V> -5 = iffW^P 1 2, mffi m S& 1 4 , Stfftgi 1 3 f± 
fflr {* ^ « ffi 1 0 CO - U ^tS)*t5 t«T*fe •) , g*gftP22, Le] itK iSfi SS 2 4 , 2i t/ [b] 
HXf 2 3 fi fS ft® HZ mm 2 0 co - ffi £ #f fife -r -5 fc co X 6 . 
[0051] 

M ft' ffiiP 1 2 ii , IS^7-^PS TCJ^S ft, fd S tS P CO _h id 43 V ^ T , -t CO S tg 
P m ffi t *r (Rj -r 5 J; 9 (d IS ft r t • -5 „ jffi *«fc 4 Pi 2ii IS Piii tt ,9r ^8gfH fc* ^ 
it ft TV> So S»I^P12lt S 3fe % E L s5 fig M $ ft 6 © & % m % P L CO ft £ ffi i£ A R 

1 ill if £ 5 id IB g § ft tv 1 So * HJfs jgffi ^ # ^ -c « , mftmffi a 1 2 ii , gf.f *A 
R 1 tf <t 0 id , y X 71- 7 O iO T ffifd *J V> X mVi CO X V y b -(a id ffif& $ ft X I '■ 5 „ 

* fc , * « ff? fig id *3 v T « . ft S$ ft « A R 1 fit , Y#/J^ C * Tfe * * [6] ) S ^ * IS) i: 
•f- 5 tg ^ ^ id m 7r £ ft T V ^ S „ 

[0052] 

1* *'l ft 1 4 i± , f* f 1 3 co ftb, 35 id -t co — 35 * lg A ft /c /< 5/ y r ijfi ^ 35 1 4 H i 

, * co ± ffi 3s ^ ^ y 7 « ss 35 1 4 h id mm l , r « 35 » & w ^ p 1 2i;g «e l 7t « ® 

m m 35 1 4 s .t tixt^S. ffi #4 SfE K 35 1 4 Siii^iJSn 1 2 id M K L fc .M Vi % ft L 
> -e co x y 5p ffi » o ?t a « ^ ^ l s 1 *ffitfStt».^ y h*i;®«sixT^5 

c «^8ESS35l4Stt. ^^^{RilidiaS^ft-Ci/^Sit^lK-T-LSicoiRilBldJSDfcfiS^^ 
L T 43 0 , WJ »r B *S id 43 V ^ X , ft ^ 3t ^ ^ P L ( % ^ m f LSI) ©jt«AXA> 

ft 5 {- o ft t > m *$. p co * as £ co w r« & ± # < ^ a <t 5 id ^ ^ ^ nt^s. 
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5 m U to tc ?L fo it iDXSrJStr t T?ilfi!cWl?fcS„ £ fc . mfom®. P 2 2 id , tt<0 

tt s ** <r> ?l as to 2 5 & m ft raits *i -r- & 5 „ * t , ^ ?l 35 to 2 5 ^ , « 

L Q ~. ^ ifefi #1 CO ?g ttj fli x. 5tft©l!S5!!:l y fc 5VMi8 ?« & Si * •£> fc * co SS^i 
% L T fc Jr. t\ ^ ml ^iSIfelt Ltll, # ?L SB to 2 5 id. $ it 9 a A *r ft « t5* 

s a* if e> ft , « t «tt tt ws? it y y ^ - •> a y » r goldepj r gold 

E P WH ITEj MS^^If 6.1x5, i co J; 5 feS!SMI:tt: irUiJ; (9, # 71 SB to 2 5 i> b 
L Q id 7f j&%r. f.i *g tU + § 4$ co ^ iB & gS ih T- # 5, * fc , / X A SB to 7 0 ( MS 1 , MS 

2 spto 7 i % 7 2) id ± jfi l it mmt&m &m l t t, iv. * fc , # ?l s& to 2 5 & , n ® 

fife L Q 1 ^ ?F fi& ^ co |g m & U. t to 14 ( T 9 ;/ r t }' ) £ flj ^ T 7& fife L tt J: V^. 

[0059] 10 

/ X /l- is to 7 0 ft; *P E 83 A B :|a X h Z> „ Hi 3 fc. ^ i" Jt 5 ft £fc [h] iR P 2 2 fi , J X 

^ SB to 7 O .co T iS id Jj^ T , fi 1* ffi *§£ AR 1 S t>* ft ft r fft *& P 1 2 & 0 SH tj> £ 5 K ¥ E U 

# ft ( P co* ) i- M fife £ ft r 1/ ' 3 , * L € , CO ft ft: fHi lR P 2 2 }d * « #C CO # ?L & to 2 

5 tfSgBS * ft T v> 5 . * fc , St ft: HI iR P 2 2 (# ?L SB to 2 5) tSft«^Pl2iC HQ id 

f± , » i Sis to 7 i co iS * gf! 7 i D is ga $ ^t^5, Slttga l 2 »i , SI l SB to 7 i co 

JK « «B 7 1 D t . MS 2 SB to 7 2 CO & m. U 7 2 Dif) ^ f- ^ ^T¥Iif««X!) y h tk i- 
^ fife * ft CO T' fo ^ c 

[0060] 

J >OW*|5to 7 0©n, i£ « SB 7 1 D , 7 2 D * ft -t ; ft CO ^ IS P i *f [S] i~ 5 ffi ( T B ) 
f-i , XY?Si¥ jt ip i@. ffi i /<£ o X ^ S „ -t & fc> *> , / X /u SB to 7 0 11, Stofi ^ r - *J 20 
PSTi;^^JixfcSSP©SS (XYfSi) t *f |SJ f -5 ct. -3 ir_ Io£ft P ©SI t H 
W- ft t t£ 5 «t 5 1- ® fife S ft fc T S *- W i" 5 JE « SB 7 1 D s 7 2 D^rfx. fc #¥ fife t ^ o r V -> 

5 o * 7c , * n m m m *3 v> r « , je« sb i 1 d co t ts t « sb 7 2 d © t e t ii e ~ 

■Cfc "9 , * « ^ 9- - v : P s T tr. BB IB ^ ft X « P U 35 i » =¥ -r s/ X * /J> ^ < /«c 5 SB 55- 
tJili, - ft i- i "9 , JS 1S SB 7 1 D , 7 2DOTEiIS P t <r> ffl X WL W- L Q Sr S £f » 
«f L X SS««AR 2 4- I? fife, -r 5 r. > *s X # 5 o &IT co m. m \- n ^ X (± . S«PW3SE £ 
SlfiltS i 5 loStSP©iffi ( X Y ¥ E ) t B& sp =fr t ^ ?> <t 5 i' efe £ ft fc i£ *S SB 
7 1 D , 7 2D© T ffi ( ¥ *B SB ) 4" ^ t> +T T > f 7 K E 7 5 j t ItSt 5 0 
[0061] 

7 v K E 7 5 ii , y X /u SB to 7 0 co o % , S *£ x r - v> P ST \c 3E f# £ ft fc X *S P * so 
ti iifi; v ft K !£« * ft fc B X *5. * H KB ^ 4-3 v ^ X « , IS SB 7 l DO T B k & 

S SB 7 2 DcoTBtttB&E— t t£ oXl>5fcft, « SB 7 1 D co T So" & V & ®l SB 7 2 D co 
Tffi^o-b-ttt7 V KB 7 5 i LT^5#, J^^SB 7 1 D ^ gS « ^ ft T S SB ^ # ?L Si5 
to 2 5 Sr Id B L T m Pf 0 1R R t ItU < , r. co# & {c li ffi SB 7 2 DOTS «0 * # 7 V 

K E 7 5 t 5 „ 

[ 0062] 

# 7LSB to 2 5 N X « 7. -r - i? P S T \c % m % ft in ISP tM^tSTI 2tf I "C v > 
5. -c It, #?L SB to 2 5 tt . TI 2 j ; US ^ t — v : P S T id 3£ » $ ft ft X « P «> * 

E (t4b*)XYf I) !,r. *t L tffiMt 5 ± 5 AS * @iRp 2 2 IS; it b ft T^5, -f & 
t> % . S(i@^P 2 2 Id fx it & ft fc # ?L SB to 2 5ft, SS^t-^PS T HJSf $ ft % & 40 
« P CO Sit *f N -T 3 >f4 E ( T E ) 2 £ *T L T ^ 5 - «*L Q f± , ffl 1* Ih] its. P 2 2 jr gS 
is ft fc # ?L SB to 2 5 co #4 B 2 * # L T 0 ft cf ^ 5 . ^ © t , «! f£@6P2 2 i4 B 2 
^ fiS $ ft fc 1» J5fe i ft o X I • ■> 5 o m S' -T ft tt\ B I- 43 V T «: , M E ^ I* a* U 1R 

D 2 2 i LtiitS, ifc, IfS@HS P 2 2 ii, m % % E L t* M $fi & h5 tiiSA R 
1 4 IS tf i o iZ Bf& $ ft T ^ -5 fc aO , co ffi ft: [hJ lR P 2 2 id gfi flt $ ft fc # ?L SB to 2 5 CO #} 
E 2 fi , ffiJsfe A R 1 4r H if i ? ft fc« fife i & -=> T f 5 0 

[0063] 

X « P t^lSltS* 7L SB to 2 5 cd f4 E 2 ii, tg^^S P L (ifl^L S l) ro *l 
A X P> » ft 5 id o ft X , J«P CO II i: co m PS « s x! <tt5i') Id ffj fife $ tlt^ -So III 

3 id T J: i t, * :sg JS ffiJ « id 43 t> T , i£ ftc Sa iR P 2 2 fi ¥ffiS o ik id Ji? fife 3 ft , 50 
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CD ffi ft M IR P 2 2 td it 4 CO s£ ?L SB {} 2 5 A ~- 2 5Di!|I^^t5i *v T Sfl E ^t^5 

„ t« fif f m a r i id n l r x ft (^4*-^) mm\(D ^ jrL^tx, amm ^tix 

l''5^13»2 5A, 2 5CIJ, t«f ffii XZ5pffit IrESSt-oo, )iiAXS'?»I 
tt <s id n t m ft" P © s fil t © fSTJ PS tJS * £ < 45i 9 td se M £ it t^§„ ± fc , ® 
A R 1 id JtLTYWJfiOS 11 CD tl ft id EM£ft-Cl"5#7LSBfcr2 5B, 2 5 D it , 
t»SS t Y z ffi £ *- IS 35 £ * o o , 3t« A X*> £>*t ft £ !-oftt««P JJliiOlS 
PS >5S tc § < ft 5 i 9 I; SB S £ it. T V > -5 „ 
[0064] 

X YSpffi id *it5l?L3M 25© T ffi 2 (D&mHi I* m to L Q^StttSS P 31 ffi £ fc (1 

zmtoL q co mm n « * t x 3-20 « co m td n s stis. * fc * * & n % -:;> v> x 10 

Si , ^ co fg £i ^ it 7 ffi id IS£5tit^5 0 
[0065] 

m 1 gB «• co ffi m m. 7 1 c co t m sstd mm. & ft fc &«s* 7 1 D«Tit an «S7 1 a co 

TSSSR £ ft, Z [6] id fcv X »»£ IWi £ fit (S5 & ) icjftj-t &fttV^5. * fc. ^TLSfPW 
2 5 ii, co #4 a 2 co & SB £ & 4S SB 7 ID© T ffi ( 5 -y K Si 7 5) £ 1fi (5 i3f |h] C ffi $ id 
ft 5 t o id , J.o m ffi 2 co f*j @c SB £ l£ & U 7 1 D CO T BJ (5 > KI 7 5 ) £ ifi iit5 t 

9 id , j x >\> n u 7 o co m to [mi ir p 2 2 id m r> # tt b ft -c ^ s 0 ■? ft t> , 7 > k s 7 5 

(4 , # ?L SB M 2 5 co £4 iii 2 1' jg Wt 6*1 id ® $ ilT^S. * fc > # ?L SB *t 2 5 fct KSAX A 5 

bins td onxs p co ^ jg t o> m m ^ ± * < ^ s i o id sst^nti^ „ -e l t , #4 

m 2 ( # H SB t2 5) co ^t- ft U co ^ ft id f± , {»| ^ *B 7 l A co T SB co — oi «(r. i o t « 20 
fi% $ n fc 7 6i«RttfeftTV»5. 197 6 14, # 7L SB » 2 5 ( f4 fis 2 ) ffl tf «t 5 ^ 

, * « J§ K id 88 it b tv, fc troufcot, SSSiAR 1 id xt L T fft IS] US P 2 2 (73 ^ ffiij }d 

IS: it b n T io 19 , L Q co ?1 Hi i- ffij »J -<t 5 fc * co t cO T? 5 0 

[0066] 

7 V I ' I 7 5 £ ® T 5 IS « SB 7 2 D CO — SB ft: . Z # f») id M LT, SSIflPL © 

LS 1 co » E5 $1 co iffi ffi ( T ffi ) T 1 iSSPioffiHEl^nt^S. -T 1> 

, 7 > K iffi 7 5 co - MA* , S f£ 3fe * ^ P L co ^ i|? -f L S 1 ffl T E (SI) T l co T id 

<* "J & ^T*V^ C * fc , 7 > K ffi 7 5 £ Jt? fig t^iiSi 7 2 D©f RgKIl, B % % E L 

ii-f S M p SB 7 4 At Mf& & ti X fr> -5 . 88 a SB 7 4 it , S:«tHJ^ A R 1 id {£; fc 1^ 
fLt*5, ^^J^T^fll id is v > T it Y « ^ |r| ( W Tfe * r&J ) fcft^^iSifci-S'flmtlt id ^ 30 
bt £ ti X ^ 5 «, IB P SB 7 4llS»ffl*A R 1 # < ^ fiJc * it T t» . «|g Jt m P 

l %: mm l fc m yt yt e l it , s«sb 7 2 d id ^ h ti s r t ft < , s is p .t td pj x # 5 0 

-f fttJ-h , 7 > KB 7 5 ®'>4< t t -- SB (4 , «^JfeE L co yt m * ffi if ft ffiM ^ fc ^ T 
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* l r 
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> h'ffi 7 5 




s ^ m m a 


R 1 £ ?K to 
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2 <r> ft , (ft s & uc ^ ^ fi , *mm m m x 34 ^ s t> o k r b n -r , « s««a r 2 &■ m a « 

1ft i- m ft x # 5 tit ^ -c fc n « ivs #J x. , iftisiilsn 2 2 ijyy KI7 5 ^it ft v% t 
•5 id id fi s n r ptui\ r. co % -a- » x" x a- ssw 7 0 ©t fii © 5 *> . SifliA r 1 id 

*f L PSJ ( X xT im ) co jSi ffii] co jjf s ® <r> , f± A R l }c *f L X # * 

« 75- i»i ( y * [pj ) co jsi {rii co ^ is. m * « ^ m w m & pa 2 & is it 5 «t 5 id l x t> x ^ „ 

[0068] 

i: ii L fc ± 5 t , 7VKB75B, # * T L S 1WTIT 1 ilSPi co ffl ic SQ ct S 
jit 5 , £ p 3g ® t 5t ^ Hi L S 1 co T ffi T l £ CO E« «U SlPsii:7V KB 7 
stmSgiJ; nft<ioTv>5. i" ft fc> *> , ft * ^ l s 1 co T m T 1 «. , 7 > K E 7 

5 iOS v<{5£ ® id ( P !d *t L X it < ft Z> X 0 id ) ft* fig o ftt v> x> 0 *mffi.Bm i'- 43 t • 
rii, )t|l?LS 1 CO TIT 1 <t mfc P £ CO Sg St ft 3 mra@ « tj) 1 ), X >- K ® 7 5 i 
* « P t » 86 m it 1 m m U m X h & „ -t L T , -7 > K S 7 5 II ii its ft IP S$ A R 2 CO ft L 
Q >&s 8it5 15 (d ft oX43 0 , L S I to T ffi T l id <b ill teU R 2 (D «S ft L 

q sss m te -t s i o ii * o r ^ 5 „ -r 7 y k is 7 s & t>* r s t i « . fR a « ^ a r 

2oitftLQ i g§ ft -r s « ^ m * IS i 4 o C V> 5 „ 

[00691 

S » 5t * m P L ft*£m=F L S l co ft ^ M ffi t I !i , M ^ t* * tt ) S: * L T t ^ o 

. * *Jfe JF5 ffi ic 43 ^ x it . * m m m t i in at l r « « m » ^ m & *i x 4y r> . * «> * 
lb ^ a tc i o x , *f $f l s i as ^ isi t i ^ a m i: ite o x v% 5. * fc , 7 v K 

17 5tS« -fb M. 31 3 to r M % itartLTPS . * 43. 7^ KSi7 5©-^ ( W X. ii » J(£ 

7 1 d co Tffi) « « as ft «i a ^ m, x m m tt ^tLtPtu^. u^a,, ± l tz 
x 0 i-s is 1 as** 7 1 & xtm 2 7 2 4-, siffitt co*t mx Mf& l t , 5 > k as 7 5 

®i± * ft t-+t x t J; v^ 0 

[0 07 0] 

l?lf L S 1 co ffi {*: m m m T I «f«>j?fj£fflJ*i-*:«« ft K -r S tz so co SI % -fb »ii L T 

«*, m*.tz, m g f , , a 1 2 o , , s i o » mnmm&Mn&tt* z ®<nti! ! m & & 

if h ft 5 o fc -5 1/ Mi , * * 16 *B iC 43 it 5 ffl ft: L Q i± «| 14 co ± # ^ * T- fc 2> fc * , Si fffi ft 

$&m ( * * *a a ) Ht « . ^ x. « r >v » - « ifoHS^^ofcSttw^iv^f » 
it co #i « x n m * m at -r z r t x , « « t*. < *g tr ft ) k n $ -t % ^ 1 1> r* % s . * ^ , % 

6 m =f- l s i « « i»; r* ^ /3c 1" 5 :i m j: ►) , r ft & % 5 x tt «' 3? wt com fa m 

6 m ^ it * , « fa ItJai 4- Jfe 5 4< tlj, ft # * ^ fa +<fe *r 1# o - fc as -c # , ft^t-m^L s 
1 CO fa ft: S ftfe ifi ( «S 'S ) T 1 co (J ^ ifii id fa ft L Q & 4$ * $ * £ - £ a* t? * h 0 

[0071] 

* fc , y v K Si 7 5 co - *c * M fa t* ii- tSi^©ti fa ib Sili LTIi, &\ x. « , #PE 

7 ;>■ ft^f i^>- ( 7- 7 n > ( m m m m ) ) m co ■? y mmm m ** w , t ^ y /i- s « # , 
v y a >■ jf, m in m n m co « fa ilft*#t* ©*ai ^ if -± fc, s « x t- 

- P S T co Jr. go 9 l Sr « f* H 5 H ir i- <t "9 . W. « S 3t r f H 4a ft 5 £ tg P ^ ftij ( ± M 

9 i ft m ) — co ?a ft l q co m. ta % wi x , ± t fa f* s * t* tn 43 r t> fa ft l q * r m m m hk 

T?tTlffi9 1 id W ft L Q as Sit ^B&Jh T? t S„ 

[0072] 

sspj: id ra ft l q & m tstftii, aii»icoNT f* , ?a ft » «& ss 1 1 m m u 
t fa ft « #5 1 1 J; 0 ?a ft l q ft it ta a . 1 1 i tb ^ ft ft m ft l q ;± , 

1 3 ft tl fc m , / X g|5 M 7 0 ©Wltgg 1 4 co 0 *> /< •> 7 r fSfEK «R 1 4 H ic ffi, 
A f S„ ^ y ^ 7 m ifS §P 1 4 H ft * 77 I*] id tC ^5 5 S? ffi §p T' fe 0 , x<« y 7 7 »ft SS8 1 4 H 

«aL fa ft l q ft /i< w- ?s rfii si. K: as 5 i5 id fmtb 5 „ '< y ? r m m m 1 4 HcofsKK t m 
m X fe 5 W (3ti ax ftij ) co IS id ii 4* 65 g|? 1 5 At M fift ^ 4x r ^ <5 fc so . **LQ!i^ 
■> 7 7 ffi m 8? 1 4 H ©^«c(Iffi as o fc m , — .B. Wr #> h ft, Z> a i V X , ^< -x y 7 ftfc £§ 1 4 

h id fa ft l q as gfr * :i; w ± P.t * ofcf ( fa ft l q co fa is as m pa i 5 co m $ w ± id ft o fc 
« ) , ifcgEis SfB 1 4 n * ^ l x m m m »ssi 4 s id a -r -5 e m m m m m 1 4 s iz m a l 
fa ft l q ft , mmm^ni4s*;TJjizfe-fa<>xffi.ft.. m&m® a % 2*0 ®m%.^& 
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P L co ff ffi m iz It; ISlifcSSPl i & ft & a 1 2 tt 3£ « P <o _h ^ J; 0 3£- 

m p ±^m ft LQ^tt #s a % = 

[0073] 

r. to J:. •> (- , ti K as i 5 * ^ it i •) „ ^ 5/ 7 7 » «5 1 4 H 6> ffi ft a fc ffi ft 

L Q tt , S 85 fg i$, A R 1 Srffl tf <t 9 31 -yt id /£ $ *x fc % *f l&n 1 2 C0:£ * 6> ti *9 

- fc « p A fc #t IS £ A 5 0 o * tJ , ig g$ £(S 1 5 (KISS l 4 N) TUB fiK 5 ft C t » & v ^ 

t , is >t4 »ft n. n 1 4 s & at n 5 & * lq ©it » . &*& * 1 3 t ^ y 7 r ffi s§ g& 1 4 h t 
to g? si? ia iff co is w <d }j 5 *s ffe co «j;n#<i5 fc * . ss *k b fr% 5 n fc m ft m m n 

1 2 co#fit|£ fc jo V >tl & P ± fc *| t5« ft tfc *& ft ^ A «3 — t t£ 5 » ^ «* fc 5 o L s6> L ft 

* s b , * VSfE M 14N*R« T /< v 7 7 «E & SB 1 4 H & ,6x L , » ^ s> 7 r SE 1 4 Hi 

H fc gf £ ft £* Jh CO ffi ft L Q *s I? * o *L fc fc, ffi ft {ft IS P 1 2 — CD ffi ft {ft & *s M Ut £ ft 5 £. 

0 fc L fc 60 T* , Sffftfini 2 CO # {37. M *5 it o »fc # ^ * ^ ffi, ifi ^ ffi Sr *9 - Ik L ^ ffi T? 

P±CK#LQSrft*&t5r t*st^5 0 r r_ t? . ffi US l 4 co ffl *s t) ft ^ l 7 jfi 

^ic ^}i«^Hfi*&Wf if ffL^tv^s, c co 0 l 7 ffiffcoift^ffi 

SS l 4 4- *• J6 T ®e gfE SS §15 1 4 N *r L tz r t ir. J; >? t ^ gg frs l 4 N & ffi H 5 f{S * L Q 

co ffi m & m 'A ■ft X- * s co s; a it * lit a* l q© ffi n tc ± m m & -m a 1 2 ^ 

1 x m&m& 1 4 ^. as k # w t- t 5 . -t it, ?a * # w u ^ m , fffi s as 3t » ^ * * tr -r 
-3 d t k jt *j . ss®«ar 2 k « ?a & * *t ffi t- ^ * a r* t s „ 4c *? t& m m 1 5 « , 

7 7 1 4 H co 35 jf- ffi X v) -- Z Jj |oj Hi i~ £ i 0 IS it h ft X V > "C U^. K (i 

, s/ 7 r ffi 88 a i 4 H J: t) t ^ v> ^ ffi as i 4 N jJS . v 7 / ffi ES as l 4 H±? ffi % 20 
T ffi fll it b ft X v ^ f£ «t ^ „ 

[0074J 

*5 > *l (5? 86 l 5 tt S? 5> W (c© < ( M! < ) LtUv* D # R ffi l 5 SIS ^ W (r m $ co H. 
5 1P5 tfi * t» 5t r < " t <t o r , {* L Q co 4- IR L re eh c tc Kg««AR 2 
r^tSiftf-rof;* ( « JS ) ©««SrBSJh-*-5ri:!4*T?S5. * fc ^ y 7 r ffi 8S as 1 

4 H ffi % <w f> fil L r , ^ y -y h CO ft: tft Si& P 1 2 CO fit flS (C fS C T ^ 5 it CO |R 
ft L Q T'J7jJ;3l; L T t 4; V>„ 

[0075] 

% ffi P ± co ffi ft L Q 4- 0 IK i~ S fc 46 ^ . M « ;ft IS C O N T it » fit ft HD IR SB 2 1 4rSt -f 

5 „ 31 m % Sr^-rSffiftIa]iKaS2 1 jjs m W} $ftZ>Z t m «fc 9 , S« Pi© ift" ft LQtt, # 30 
?L S3 PS 2 5 * ga ffi ^ H fc fffi ft [h] i[7 P 2 2 Srfi- L T 13 iR ffi Sg 2 4 {c ffi A t Z> „ ffi gfS^A R 

2 co ffi ft L Q * [si 1R -f -5 i: $ , -t co ffi ft L Q ic It %■ il as *f 2 5 £0 T ffi ( *4 fi ) 2 « tt i~ 
S o ffi ft (a! JR P 2 2 ( # ?L §5 *t 2 5 ) Si Kfe P CO _h * ic 53 ^ T , ISP CM0lf5 i 5 ic 
K it h ft X I - " -S fc 46 , S *g P ± to ffi ft L Q %: ± t <9 \e\ iR f 3 = 0 JR ffi Kg 2 4 ffi A L fc 
ffi ft L Q tt , lU )R t= 2 3 ffi fc $ % ffi ft HI iR 2 1 E] iR ^ 5 „ 

[ 0076] 

gi 5 it ffi ft in ir as 2 1 co -- m * ^ -e $> § „ m 5 *s ^ ta ffi ft si >r sis 2 1 a m. 
m 2 3 « - m as ^ s «s 3 ti. fc @ ux ^ v ^ 26 t , mm* ^ ? 2 6cei 2 7 k*- ^ l t 

if: ^n/:(S*^7 ( If Si ) 2 7 £ , HJIR^^^ 2 6JCg£'W2 9 K?r^LTl« e ti fc 

#ffi t$ *s 7° ( # 7k ^ V 7" ) 2 9i, (Hi !R ^ V ^ 2 6 co fij R: fg ft b fc ffi fS -fcr >- * ( A fit 40 

•fe V * ) 2 8 i«rfxX^5„ lelflR « 2 3 <0— CSPtt, IhI K ^ > ^ 2 6 CO A as i- ® $ tt 

* fc , ^C-aStia^yT" 2 ? {c«*(f Lfc HB1= 2 7 K co fib, SI as rA !p1 IR ^ > 

? 2 6ffllSCggJftT'^5, * fc, *CD — SB as 5: # ffi # > 7° 2 9 i:. mm L fc SB 1" 2 9 

K CO SB , mm * 7 7 2 6 CO T 35 £g iS 5 ft X '« „ J? g? # V ^ 2 7 tfSS£i)j A 5 C i 

{z. J- <9 , ./ A 8? It 7 0 co ffi ft @ IR P 2 2 £ ^ L A ffi ft LQi) ! H iR 5 ft , m KS. * > 7 2 6 

ti|Xg3ii5 0 # ffi A > A 2 9 m m A 4 ^ t 5' i *3 , 0 iR -7 > 7 2 6 1' iR ^ * ft X l> -5 

ffi ft L Q , SB 12 9 K *r A L T^»K#iiiJft5. * S A > A 2 6 & V ffi A >' A 2 9 

co m w \t ffl m as ii c o n t ic m $ ft & „ s§t>t2 8 « , m ir ^ 77 2 6 ic iR $ 

T ^ 5 ffi ft L Q co ffi «t ( A 157 ) * f+ gij A S t> co A fc o A , A CO !+ ffl ® * ^ W 11CO N 

T (r Hi t) A 5 « 01 m m S C O N T It , 2 6 iR ^ 3 A fc ffi ft L Q co ffi fi ( 2K fit 50 
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) ** ii iS - m t t£ 5 Jr. o id , «(ityt28©!l!* id S <5 V ' T , # f * > 7" 2 9 CO ® §| ^ 

( # * 73 ) &MMi- &c SijftiiC ON Tli, Ei Ifc * V ^ 2 6 i*S 60 ffi ft L Q CO m {& ir IZ 13: 

-SliitSf^tSfcft, [a] IK > ^ 2 6 l*3©E^ & * 5£ ft t" 5 d t a* T- £ 5 0 L fc as o T 

, iR ft: S iR P 2 2 4- L tz m ft L Q co @ xix 73 ( m. 31 73 ) £ S ^ * * 5 d t t? * 5 „ ft 43 

-, m 5 vc^-r m m m ttfe-v^t, 2 9 <d * *> <o id » fs ^ a- 7* is it , m®.* > 

0 mx ? > ~ ■? 2 6 n co m ft i- q <o m & zins—feicmm -r z & 5i:ltu^ „ 

[0077] 

*5V* Ttt, - <o 015 TjS; &: A-zK h W: t d £ id -f 5 „ ?R ft 0 HR tt fit 2 io 
oil, r ©/^wy^i'y bmi: m^^xmun 2 2 i> fS L q fc* it 4 13 UK i~ 5 J: 5 i:Lt 
43 <0 , d: ix id XoX ®ff laUix id « H r 5 is a? §S £ £ Mi £1 ts:i a* T* % 5 c 

I 0078] 

»t« ei 6 com&mz&m t * a* e>, * summit ic 43 ft s «s ft @ nx w « 2 0 1- <t 3 « ft 
m ux ib f£ co us m \c o^t t£ w -r 5, ift@iRtt2 oogia n 2 2 i ~ r± , # tl §t< *t 2 5 as 

SBg^toSo #?LSB*t 2 5i LTtt, W*.Hr#»<07L^®fi8^*Lfc»4R*t©>y>^aB«- 
S:«lt5:4#7S5. '< ^ 7' sK f y h m it , # TL W 2 5 ^ ,H n fc Vt M X . #TLffl5 » 

2 5 W±ffi t T Si t <0 ^ 31 Sr %. ife «?> Rfr ^ * fl= S: tt "T 2> <t 5 1- M Kt6:il?, # 71 «B 

U 2 5 ?L a> 5> L Q t£ It * Lai US f 5 <b co X fo § „ a- y # -i" >- h co * fT I- ^ 5^7^ 

— $ b LTH, #7L SB tt 2 S co ?L & N # 7L ^ Vi 2 5 co flj »L Qtfflgftft ( % fp t4 ) , S. 20 

u: W Lh] K ^ 2 1 co © 31 t! ( # TL SB W 2 5 co Jb tS co JEE 7j ) ^ ^ m ff h tl 5 „ 

[0079] 

B3 6 « , # ?L 0E *f 2 5 CO ^ m mn&Xffl X $> o T „ # 7L SB W 2 5 ^ ^ L T tf *3 *L 5 «£ 
tH iR <0 - ^ « * ijk -f h co f *>5o # 7L SB W 2 5 co T i- i± . StS P SB « & *v T *3 ►) , # 
7L fflS»2 5t*«Pi<0 (81 ir. !± , v' m& W }& Z ft x 5 a * ^ 

Si it , W XL , m 4 {C 7jk L. g ffl ^ A R 2 CO ijg C5„ fc5V^li, S«« A R 2 

co jg ftLQtCSB ( v o i d ) a m f&£ft tz Ws (- t , r. co J; 9 t£ ft m, a? % £ % 3 o 4: 
9 A##J id « , £HUtt 2 5©f U2 5HaiSgPi©Pil id « « «c ^ W] as fl^j* § n , 
# 7i SB *t 2 5 co fS 2 7L 2 5 H bilSPi <0 185 id !t fR W Q ^j^jsg ^ ii t^5. S fc . # 
7L SB *f 2 5 co _h « , HJJK^SS 2 4 co - SB ^ fife "T o of S§ 3? m M fife $ ft X ^5. 30 
[ 0080] 

HI 6 id 43 1/ X , ^ TL SB W 2 5©B 1 TL 2 5 H a t P t CD Rfl co ^ co .11 73 ( TL SB W 

2 5 HCO TST'WETj) * P a , ^ TL SB *T 2 5 CO Jr. CO ot SS 3? W CO th 73 ( # TL SB W 2 5 CO Ji 
ffi T* co JEE 73 ) -ar P b , 7L 2 5 H a , 2 5 Hb ©HI ( W. H ) & d , # TL SB tt 2 5 ( TL 2 5 
H co p*3 ffl.il) OfflftL Qi co^ ^ *• 9 , fS L Q co 3g ffi §g ;>j 4- y i: It, 

(4X v Xcos0)/d ^ (Pa-Pb) -■■ ( 1 A ) 
co sfc f4= as fife ir T" 5 m , El 6 {d ^ ti5 id , # HSP I? 2 5 © I I ?L 2 5 H a co TW ( a « 
P W ) 5d M sj? ffl as «5 fife * ix T t , # TL SB W 2 5 co T WU co £ co « ft: as TL 2 5 H a & it L 
T ^ TL SB W 2 5 co Jr. M <o ^ ^ id ^ It) (fi A) i" S d t & P7j it "f <S d i as t? # 5 . -f /«c t> + o 
, ±IS ( 1 A ) it <0#fe# ^riJItS i 5 Jd, Sfftfeft 6 , TL S d , JR ft: L Q CD 3? ® » *J y , 40 
JEE 73 P a , P b *r ft S it t5:it\ ft ft L Q i M ft: £ co # ffi as # TL SB U 2 5 co TL 2 5 H 
a ft id |t j$ ^ ft , m 3 TL 2 5 H a ^ P.® S*ffilA * ^ i 5 d\ h as f t 5 . - 7j , # TL SB 
W 2 5 co m 2 TL 2 5 H b co T ft 1 ] ( & Wl P fill ) id tt fR ft: ag ffi M fife etlti^© T" , % 2 TL 
2 5 H b LTK*L Qco^.<l:iaiR-^-5r. £ X 2 Z a 

1 008 1] 

<C *3 , ± IE ( l A ) K co & {* 43 'v T ii , Mit fBi J# id i" ^ tz 46 id TL & *t 2 5 co ± co 
ffi ftLQ CO # 7k JEE II % ,!f, L X t£ V ^ o 
[ 0082] 

* 7d , *mM M m id 43 ^ r , fR ft: @ iC? ffl61» 2 0 , -# TL SB M 2 5 © T © S CO JEE 73 P a 
, TL 2 5 H co at d , # TL SB W 2 5 (1, 2 5 Hfflrtfflffi) ffl !. Q > «i Mft 9 , JR ft: 50 
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(#6*) 73 v tt - m £ Lt, «rftle]»lxg& 2 1 co ® §1 *j Sr ©J KU, ±. 13 ( 1 

A) SSriatSl; 5 #?LS^ 2 5 ©±©ffi^^|](D,IA4-iiLt^ 5. fc t" L , 

_h I'd ( 1 A ) ife fc V > X , ( P a - P b ) & ± % I '> fS if , tftfcfe, ( ( 4 X y X c o s 
0 ) / d ) as * * v ' fa if , _h IE ( 1 A) -5 J; 9 ft J±. 73 P b tf> ifii] fl? as ^ ® fc ft 5 

CO T" , 7L 2 5 H a , 2 5 H b CO E @ d , TL W 2 5 CO ffc f£ L Q £ CO ® ^ 6 tt «T «g 

ft '9 /h $ < -f 5 r i: S $ LV\ 

[0083] 

ft fc, ± iffi L fc ff SJtt5i)tStEX *r ffl ^Tv x ^ M co P fc it 

% -t ?> * ft; fc oi^t sSL M t © 0 
[0084] 

ifjij m sic o n t « , m ft is iff i os t>* # nmztttff 2 0 4- * -t- ff 1 id ± 

«5 , Sffi P ± * L Q fc Br £ « W #S tat i P ± »f * L Q S M flMtS 

r £ X , ffiffi P ± ti^LQ rolEIISM A R 2lrlEt5 c Iltil «fc <9 « ij& £ *U fc » 
ftiLQIi, S » « Hi A R 1 & * tf S ffi P _b <0 - SB fc , SISlAR 1 i !) < !<>I 

spin t /h s^m m m m a r 2 & ^ ^ ft fc & its. 

[0085] 

-t Lt, M #p & St C O N T fi, jRft fit IS « ff 1 0 ffi P ± fc *t "T 3 ?Kft L Q CO {ft 

£ M LT, W ft \M UX m ff 2 0 fc J; 5 S ffi P ± coifcfrLQcDEElitX&ff^oo, ISP* 

ilttJM^f-^p st cxi^ isj ( ^ « >y rnj ) fc # Bis l ft as t> , x 7 m co ^ t> — 

>-«*a«3t**P Lil ffi P t CO RQ CO m # L Q R t* S » Jt * * P L * ^ L X & P ± fc 
[0086] 

* s^m mm fc *j t-t 4 m itm m. e x «t . v^/Miifip>*x«j^i (^:&^-^) fc^ 
W) l ft as -x ^ m to ^->s*sip fc s ^ ^ 3t i~ 5 tro-cfcot, m itmyt ^ fc t± 
x isisa r 2 co m ttLQjs tj« a plhu -v ^ ^ m co - ge co ^ ^ — > « as 
SIS«ar 1 ft fc lg m £ n , m as - x A- rfej ( x « + x Jj [fij ) fc itac v -c^ib-t- 5 

lt, mm p as © m m * a r 1 fc *t l t +• x ^ ^ ( x « - x irj > fc « « 0 • v 

( iS (4 K fg 45 ) tfltio ^ S P ± fc «: -H tffl^a h ^ % as 9* >£ £ *L T *3 t> , 1 o 
■53 1/ a y Sfii^^B * T « fc . ISPffl^ 7- ;y tf >' '/ ® m fc i -=> T ft CO •> 3 ;y h M igc 

as £ 3e n *ft u afc^ni l , ai, * x ^ - r > k • ^ * -r >• jatssp & » » l ft as 
e># f a h -nS « fc *t r 5 * 3S » 3t M a as « ft ff fi o . 

[0087] 

* m m m m fc *j ^ r « , 2 5 ui«p«$® l t m m lt*j 0, ® ft ® nx 
p 2 2 ic se m z ti fc * n n *r 2 5 © j» b 2 * ^ l t s$ ft l q * oa nx -r zmm x h o x , 

ft L Q « 14 'SJ 2 -4- "a tf ?« ft m K n 2 2i:jUTIal ifc J ft 5 i f i fc , 9 > K ffi 7 

5 ( JS S ^ 7 1 D CO T ffi ) t #4 ffi 2 > (4 j! m tfS fc fl? nx. £ tl T V ^ S „ «0 *g ^ fc fc^T, [81 

7 ( a ) fc -f «0 ^fl ^ m (7 > KE 7 5 iiSSP t ©IB fc fi$ ft L Q « «fe il«AR 2 z)S ff^ 

fife ^5 1^T^^5 S ) a> «b , S*P Sr H* if ffi & A R 2 fc *]■ Lt+x * m fc FJt je: if « t? FJt x& E§ 

m fc ct ^ -Y > # ®j L fc m-k , 1? ( b ) fc i~ J; o Vi m t ft 5 u ill 7 ( b ) fc * -r J: 

5 ft ^ *- -r V # f)j g? co j* SttifcfcV^TU, SSSIjiA R 2 CO ® ft L Q fc r± , i4 ffi 2 fc 

0 X #4 if> ± A" fc ^ ifi -T S fife # F l i , * ¥^ IrI fc^Sft-r 6 fife 7i F 2 i as £ fife $ *b -5 „ * <0 

* # , m m m m a r 2 © as ft l q t * co ^ m <nmm t <o #as ( ^ « # s > l g co « r± *s 

* fc , fc £ x. m a ffS « A R 2 fc *f L T S P Hh iS fc # id L fc £ L T , # ffi 

1 g co M ^ co 7c £ ft ^ it *• m m -f- 5 r t as -e * s „ 

[0088] 

* fc , ^ 35 2 £ * « P t co Pfl co EE Bit C± , 7 y Kffi 7 5 iS « P £ co W co eg ^ J: . 0 >b ± § 
S, S, -f ft t> h , #4 ffi 2 £ S ffi P £ co Hf| co ^ m J4 , 7^Kffi7 5£S1SPi:C0!f1C03:ilili; i 9 
o ± t V ^ „ L fc as o T, iSP^IlLti , El 7 ( a ) fc ^ "T IB W fll "C CO # ffi L G 
' £ , El 7 ( b ) fc -T X df- -y >• ^ Id m » Bff ^ t*t ^ -C* CO # ffi L G £ CO SE *f L Sr tfc W /J^ S 
< t o £ as t^5. * CO fc Jt> , S ^ isg A R 2 CO *t as 19 *• jfl) x. T , )k * « A R 2 CO ± 
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[0089] 

M , m 8 (a) IC^fi pi;, 7 > K i 7 5 i 1R P 2 2 i' EI $ ixfc Kii 

M 2 5 <D T E 2 ' t*S)Sifi(EWj^fl^fiR5ix-Ct5l5, # 7L §5 Ps 2 5 co T B 2 ' a* & S p id St L 

xi^Lxia bt , mmpmrn tw^nx^ zm&. »ttnif, t b 2 * s- § t? m ft 0 
nx p 2 2 a* « #4 l r v> & ^ « »c *j i^t t , igitSA r 2 id sltsip ^ii it t 

£ , #E L G CD 3g ^ « li *S £ ft 5 „ TI 2 ' iifg #4 L T ^/i^WT', it& ft L Q 

id ft * ¥ ;£r (6] id ^ id -r 5 fiic F 2 £ fr, _k {d # id f § $ # ( F 1 ) IS £ A, 
if dfe J* * ft & ^ . * co » , # B L G it *«E P CO & fjj st £ H i£ ftj C gg UK £ # ib 5 fz jo , 

Sit It*©|f®L G' £ * * +■ > # $h % CO m ^ttit'd^BLG £ CO St L it J* & ft X 10 

* V * ffi. t f£ (3 .. ^ ft id ft otli m «AR2 t A £ < ft 5 „ f5t, COX # * ffi S f? ttt 
A R 2 id IS X J X M PS 7 Ot^Ci ft U it ft « P> "f , * fc , ® §|«AR 2 CO X # 
$ (C i£ DtSS^f — v 5 P S T @ ft to jz Ji^H^r-^PSTCfS^ h n — ^ A" 

* < i" 5 S a* fc '9 v ISSlEXi f*: CO & A {fc *r ffl < o ^ IT, ffi ft « SAR2»*I 

it, « , SI«ar 2 *f i" S S p co t, * -v > il m as A m it T 3 id o ft x If 

[ 0090] 

* , El 8 ( b ) id >p -T J; -5 {r. , 7 > K E 7 5 t W. fPlilt P 2 2 ( ^ ?L &3 PS 2 5 tDTffi 

2 • ) ^ <offl © * * m i-t s r. iia^t, r is 2 ■ t s t6 p t co w co eeai ^ , 7 y k ts 
7 5 issp t to m <D mm*. <o t -x- # < l fc tj # , lit n « , rm 2 ' t mm p t co m 
co ^ fjg * , 5 > k m 7 5 ti«pi co ng co ^ iaj <t k> i> x §• < u fc $ ffi^ l q id it ±. 73 20 

i- & Wi -r 5 $L & F l ' & ta^SO'f, ffi*L It KE ft 'h S v^ftt 51 i #7*. ^ 
S«tfi A R 2 CO X S it £• Jff) W i" 5 ~ £• AS T? # 5, t ~ ^ ;^ . 7 > K ® 7 5 i Tffi 2 ' t CO 

ibj id ® & & m it b ft t So ^ , 7 > k Irs i r ffi 2 ' t fi aiigE w a m m. g ft x v ^ * ^ co 

X- , #BLGffl « ft -t </i5 0 #® L GcoflgttAS^ftSi:, % If ffi tAR 2 'O ^ 

Q«M£ft#a*a*i&A/-Cttft:L Q * K « fa & £. $ ft 3 * ffi * ^ 5 * 4fe 5 *I «B 14 * £ S 

<ii5. 4 fc , fiaj x « S « P ^ 4- X )3 \«] id ffi if a ^- -v > U fc i # , Sii^St, # iE L 

G CO ® ^ 36S ^ ft 5 £ £ id ± ft id ^ W} -t Z m. -ft F 1 ' ^ ± 19 X # < * V , «ifi« AR 2 

Of i + X {81 co fjj i|E co SffLQ co .£¥ < * 9 , * 00 ^tm X mm P Sr - X J&- [6] ( ig^ # 

•v > ) ic ^ fb l t £ s *S ft l q as ft 5 Si * as §g £ -r s m t*. as ift < & 5 „ ^ <r> % & 

ft m {MS ( b ) f , fftLQ' # R« ) as , i?y iilSS P±!dSfft5 t co ?R {$ 30 

l q ■ com.it (d j; 19 x « ± id ft mm (mntr * — — *) Amr&atiz *® -a- as ± is 

* ?i £ & - f "ex f;g t « < & 3 „ t lt, itfrse^F «5 -a- as «4t5 «t «6 f± fi . m m m ® a r 

2ld^tt 51SP CO ^ -v is M as j«j ii {b -T 5 id o ft T ffl < t£ Z „ 
[0091] 

* mm mm id sa pts, v > k a 7 5 ( m m 7 1 d co t m ) t mmm jc #4 e 2 & ^ 

1 , m m m. m 1 c ^ ft © w. m m 2 0 ) <o h$@ikp 2 2 p © * m t n m-r 5 * ; i s 

2 id ff5 J$ L fc CO -e , n B 3t * lh P L CO ffi 111 id fig £ ft fc « If«AR 2 >S « P i ?r ffl 
>ft # Wi S * ft. if 3- id S3 c^ T ts , ISMi AR 2 CO W. ft L Q t -t CO ^ ffl CO £ £ CO # E L G 

t? § , l«f «a r 2 co -x # $ ^ f$ #c s: m s *>c fS id *t *s -f 5 r. t as -e % z> „ l fc as 

o -C , fi$ ft L Q * id M }& as ± fiS $ ft it «3 , f± ft * + 5> id !h] MX t? # * a» o fc 9 , »: 

ft as ItlitSf co Hi & as K ihSiiSo * fc , SISSi AR 2 cox # £ & J <t5: i 
as -e # 5 q l fz as or, sg^SSEXiftroay ^ h {t m 5 r. > t> -e £ 5 . 

[0092] 

± /c , a tg P 4- its iS x > L fc fel- -g- , SIS«A R 2 co « ft L Q as ^ M id fflE ffl L it <Q 

. «si«A r 2 ffl ?!$ ft l q ffl ift-r s "Tim it as sb < t*. 5 as , 1112 co m m it m. m 
7 & % m it co -e , m ft l q co mm &n 5 ~ t as -e # -5 „ # ; pl n w 2 5 co 

Jl ^ id M gi5 7 6 & 32 it 5 r £ id «t o X , ® 7 6 CO «i|id y 7 7 W as ® fi£ $ ft 5 CO T? 

. ffi. ft L Q as If |5 7 6 CO ft fJi m id it L -C . «I«A R 2 illiltS fffi ft L Q it. M % 7 5 0 
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6©^ m © ■>■ ? 7 3S m ic mftte.t> i: &iz#>. mm & © m ~- © m ftLQnmm&xyn 

m Id ffi it T 5 -1 k X # « . 



* fc, 9 ^ K 35 7 5 © -«S (J6««5 7 2 D © TBi ) a* g 15 « A R l & SB tp £ 5 id & 85 

P L © SffiT 1 CO T Id » « & ftT 7 V Kffi 7 5 © ~ SB (ISSSB 7 2 D© 

T 35 ) i * & P * m t © W Id fig $ ft j£ f? fig «t © ifi Id x 

fiS* * H ti- J; -3 Id Jfi5 fig £ ft S „ L fe#ot, fi*|B«A R 1 Sr S 5 fc id *g ft 5+ ft /js £ 

ft ?3? ft fffl iSE §r 1* *> I St 5 r t & T'?5» L fc # o T , ffi IS P & £5 X id # ft ( 7 * -v V) L 

fc S id t , * ?f fit m A R 2 © »S ft L Q 4 1 — © ^ ft © m A 4> fi£ ffc L Q © SSfC Hi ft f © flS 

rtx.oo., it * * S E X. ± ft © = > hfc^i^r tiK-n. £ fc, 7 V H ffi 7 5 

© — n ( jk « 7 2 d © t m ) © ^ m id m ft & *& p i 2 a* e « & ft x v > 5 © e . » ?s m « 
a r 2 & m fig -r s ftLQ^wgft ( m ?a ) © ?i a a^ it & ft , s « p * ii x m s 

* tz m & id * 3 , n * e l. © jt 8§ k m ft x m tt l & it 5;^ sj fiEtfts, 

[0094] 

< 2 © tt 15 ftg > 

ft id , * is ofl ©* 2 © mm m w. o ^rs 9 srt js l ^ as h m. ^ts. d - -c % t © 

Sffi W id *J V T . i: ^ L HSfe ^JB^IH-XJllsl*? © * fig «5 'A id o ^ T I* PI - © W ^ Sr # L 
, * (DM W * Wimm L < iStS = ±:3* b 1 © * JS fS td *3 l^T i±, ©# TL 

S« 2 5 IrSftPCt L X m Pt L T ife «9 # it -5 d > T* , ffi 2 *r fig L 5 as s H 9 id 

* -f i ') id , J X >v U tt 7 0 © T S id . «3t 3t E L © 3t W A X a» P> ftit ft 5 id o ft x v £ « 

po*it» w m as a ■* <*si -) tt m m 2 n *• m n . * © a e 2 " © - eis © m ^ (t « ( 

m m 1* ) id $ fl£ @ J|X P 2 2 4- 15 fig I' 5 J; e> l:LTU^. tit, © fS f4" 13 i|X 0 2 2 

Id # ?L S3 # 2 5 £- IS I? <5 =t 5 Id L T J; V ^ d © t# p id do V ^ T , ./ X ^ g)5 ti 7 0 (Tj M ii 2 

" t 2 5WTI2i « ii i^t L T *5 v #4 E 2 " iTB2 fc 13: IS mm - t ^ o T ^ 

S„ d5t5cit i o T t N fl»J ± t£ ® ft 2 " b. m ti P k © W id Sf # L Q © # fS L GtfM 

fig $ ft m id , -e © # s l g © a? ^ s «: ,m *^ l , ssswa r 2 © m i$ l q * id % m as £ 

fig S ft 3 ^ © ISE £• * it -T 3 d <t as T" # 6 „ 4 fc , SSS*AR 2©*^4;/^<t 
?> d i t "Ct -5 „ 
[0095] 

<^a © n m m > 

m I 0 «*^?q©^3 ©* it ^ ffii£^i-E|-e&5„ El i 0 Id m-f £ o Id s # 7L SB *t 2 5 

©Tffi 2 © 5 *> , 3t ** A X i£ Vn fj !«*2 A © £ « P id # + 5 « «4 ft S as . * © * M © 

i2««2Bffl|«p (d *f -r 5 « *f A A J: «J fc A # < 4 S ± p Id g^Ltt Z ^ . 

[0096] 

< s? 4 © ^ tt m ffi > 



n i i &*&m<Dn 4 ©ttii«r*tgi?ib5. ra 1 1 id i 5 id , # ?l w 2 5 

© T BB 2 © 9 *> , % # A X id 3fi V^m" 1 ffi « 2 AftlfiP Id *f -r 5 ftM #4 ft S as , ^-©^ « © 
S 2 Si 2 B ©S« P Id *t i~ 5 If. t /Jn $ < ft 5i 5 Id ft? fig L X <b J: ^ 0 -f ft t> 

*> , # fl. SB W 2 5 © 2 tt ¥■ tg. Si T* fe S jK> S I* M < , ^ HFL U tt 2 5 © T Si 2 tf* « ^ )t E 

i. © * I* a x a» e> phi ft 5 id o ft x , s ffi p © * lb t © rfl as a * < ft s «t -5 id m st ft x 

<y- ft (i j; V n „ 
[0097] 

< m 5 © ^ «g > 

Ei i 2 tt* &w <d m s (o m mi&n % & -f m x $> z> a mi 2 id* -r j; 9 id , ./ x >u & & 

7 0 © T 35 id fig 3 ft r v '< S «4 B ( # ?L SB « 2 5 © T 35 ) Id v |g ft © 7 -< y SB W 15 0* 

Jf^fig L t t 7 a v SBtt i 5 0 iZM mU m = ft Jf^tt t? fo o r , Hi 2 © if® m M M id Jo 

^ X , # ?L SB »2 5 © T 35 2 t If SB 7 6 © rt <W id 3# fig $ ft 5> ^< -y 7 r ^ ffl Id ia « $ ft § „ 

Sfc7^ ySSWl 5 014, -e © S ^IrJ Sr^t- « id [Si tt 3 «fc -3 Id L T ,®t tt id s m SB 7 6 <D 

rt fiil ffi 7 6 Id 8? ij ft It tb ft S o d d "C* , * ^ © 7 .-r >- SB tt 1 5 0 t* 0 L Ml ILTfcO s 

#7 Y >' SiS tt 1 5 0 Pfl Id tt ^ Pfl SI5 as J^fig 3ft "C V>S ,, d © ,t 5 id m © 7 A > U tt 1 5 0 
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l-Sft5:i!aoT, y Xsl-Btt 7 OfflfS fc: ^ *S*lt^5^I ( # 7L ffi S 2 5 © 
TI) x <o m W W ftfe ffi m & if M £ -tt 5 r t # t? £ -5 co t- , y X ;u ffi *t 7 o © T ffi f~ *5 ft 5 

m & l q co % ft ± £ * sr^-eij. # *j , is isc co y -r > ffi « it ^ m m x m a 

P> ti T I J: V I , m ffl ffi X fcoTUf*. fll x. ft* , StAR 1 }' ft I r xld* ft so 

pi ffl i~ sa wt&ftz-? j > ffi m 1 5 o <*> m m %■ , sssiar 1 k »uyw ft <d m m i- 

K *t l 5 O £D ffl Pi J: 19 >b S < S8£ Lt <b J: v\ iis, 7 >• ffi ** l 5 o 

©iffilii* LQic^LT SI ffl? 14 T* fcKHSsfi L V * „ £ fc , 7 -f >• ffi *t 1 5 O ii ^ r 
yi/^S! ( M X. S U S 3 16) \Z. fGOLDEPj Mi*>5 V'ii tggldep WHITE j felts n 

kXMfft. LT t t 1/ L , :/t 5 X (^3?) ft if tflgj* 1" 5 ~ t fc t* # ?> „ 
[0098] 

< m e <DmmmM> 

VZ It, * IB ^ CO M 6 co H M :® ICo^T, i 1 3 .. g| 1 4 . @ 1 5 . R If m 1 6 # P. 

on** it l -c p a ta w « « us -r « » mi 3 ft y x /u- » # ? o • & & ^ -t m b& #4 a ei 
<o - n fifi w m , m 1 4 i± y y ^ as *t 7 0 ■ * r ffl a> e> a t $4 ta n , mi snYzw-mtw- 

ft t£ ffl Wr B Ek El 1 6BXZ ffi t W- ft ffl »r ffi El t? fo 5 „ 
[0099] 

&mmte m ic is n z> y ^/Htt7 o * ft , U8t»i 7 1 i.-jg2g&«-i 7 2 t * m. ■& 

*>-&Xm J5& 5 tL T 19 , ± * t L -C ¥ ffi m e& R tt5 *A K ^ /* 3 n T ^ 5 0 * 1 W 1 7 i ft 
, ffl « U 1 7 1 A k , J? t^l CO ffl #4 ffi gg 1 7 1 CtSrtbt *3 '3 , ffl ffi nE 1 7 1 A CO ± gp 

W 1 7 1 CffliSlgf iisgtiiiTi^, , Wi2%P[l 7 2 (t , M^f««FB l 

72Ci, ffl $4ffiS5 1 7 2 C O T4SS U «M L & m% 1 7 2 D k & L T ^5. ^ 1 
^ 1 7 1 CO ffl $f &" ^5 1 7 1 C „ Ram 2 M W 1 7 2 60 ffl #4 S SB 1 7 2 C ^ ? H ft , -f 

V & Vi %2 n% & fL x is <Q > I2SW1 7 2©|5 14 ffi g(5 1 7 2 C f± , Si Sftt 1 7 1 oft #| 
ffi pP 1 7 1 C Ort ffl iC gtJ M SilTV^i. tit, 1 ffi *t 1 7 1 CO ffl m ffi ffi 1 7 1 C CO- ft 
ffl ffi 1 7 1 T t , » 2 ffi W 1 7 2 CD ffl #4 ffi ffi I 7 2 C CO ^ ffl Si 7 2 S tl, 5 

DtliftSl * l ffi tt l 7 l S U* IB 2 ffi $t 1 7 2 AS ^ [a co 3£#«S«I T* i^f S *t T 

^ S . tit, * 1 ffi W 1 7 1 CO ffl &4 ffi ffi 1 7 1 C CO ft ffl ffi I 7 1 T k s % 2 ffi W 1 7 2 
CO ffl $ ffi ffi 1 7 2 C CO fl- ffl ffi 1 7 2 S k CD 11 iC ft , sp ffi |p]| tft "C* fe o X X U y h # CD flt 

ffi 7 3 ^ m it e> ti x s „ *mm m m \c & v r ft x « ffi 7 3 <o ^> y y h *i g 1 ft #j x it- 3 

m m S S {' 14 S ^ T^5, St*^|gl f- ti X ft , ft ffi 7 3 ft, X Y *P ffi (X ffi; P 
co « ffi ) (3lLtg4 5S© ffl #4 Srffo J; 9 « ^ e T v> 5 „ 
[0100] 

>fc ^ * 7- LSI it , m 2 ffi *t 1 7 2 CO ffl m ffi ffi I 7 2 C £. -o X M c! %l tc 7Z ffi 7 0 H 

co ffl }c sate = ti § t -5 ic ^ o x *3 9 , t co /\ ffi 7 o h fcsa a ^ tc /c ^ sfi l s i <r> m 

m k .. m 2 ffi # 1 7 2 co ffl#4 ffi ffi 1 7 2 C co ffl ffi 1 7 2Tti!Mfit5. tit, t <£> 

ffl *4 ffi ffi 1 7 2 C CD f*3 ffl ffi 1 7 2 T ft , iftLQ i,r. m I t« * 1*. ) t ^ o t *J 0 

, i§ is * ^ P L CD ffl ffi k ffl #4 ffi ffi 1 7 2 C ( y X A- ffi itf 7 0 ' ) <D ffl ffi 1 7 2 T t CO 
ffl m CJ K« f$ L Q CO S A *5 fl] $1] $ fi x V ^ So 
[0101] 

» 1 ffi « 1 7 1 CO ffl m ffi ffi 1 7 1 C CO 9 *> , ISPfJtfltS T" ffi 1 7 1 R it , X Y ¥ 
®t ?ff <£? ifi Bt/io X t > 5 . * , ^ 2 ffi*t 17 2 CD Jg ffi ffi 1 7 2 D CO S ffi P 

1 *f r&l -f o F ffi 1 7 2 R "b , X Y ¥■ ffi t ¥ ft ft ¥ *§L ffi k & o t ^ 5 0 tit, ^" 1 ffi *f 1 
7 1 CO ffl m ffi ffi 17 1 C CO T ffi 1 7 1 R k , 2 ffi *t 1 7 2 CD fi£ ffi ffi 1 7 2 SO CO T ffi 1 7 

2 R t (1 Bg ffi - i ^ o t *3 <0 , i n -6 ffl #4 ffi ffi 1 7 1 C CO T ffi 1 7 1 R , R '0 K & ffi ffi 1 7 
2 D CO T ffi 1 7 2 R t- t o t -, y X ffi *f 7 0 ' CD 5 <b , £ ffi ^ 7" — P S T id W c? *X 
fc S ffi P IS ffi (IS^r-yPSTiOii) > ^ jnj L , r co S ffi P S ffi ( S ffi ^ -r- — i? P 
S T CD Jt ffi ) tc ft t iff V* ffi t 5 9 > K ffi 7 5 ffi M c tlX t>5, i /£ , 9 V K ffi 7 5 *r 
^ ,55c "t is JfE ffi ffi I 7 2 D CO * * ffi I- ft , U ft % E L ifi ifi "T -5 P ffi 7 4 ^ JfS £ tl t 

5 o t & *) , 9 > K ffi 7 5(1, S'illARl?: W <0 ffl ti> t 5 !r. ffj ^ $ ;h- tl>5. 
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[0103] 

m 1 SB «■ 1 7 1 (n fit , T ft § M P -T 5 ffl IW fflJ 2 4 a s B file Silt *s 9 , Jr. £ L fc % 1 co 

* « n m. t m m , & m u 2 4 co m p g& (- « ft 0 ir p 2 2 as ^ $ ^nrtso, ^ m sb 2 4 as 

0 iR SSfE 88 HTUffiti, * LT, Hi HX ffi & (mmU) 2 4 co - SB fc , IsliRff 2 3 co {«l 3$ 
SB a* ^ It £ ft T ^ -5 „ m ft Is! HX P 2 2 in in , ^srSf 0ftp 2 2£i9 t « ft co ?L & 

* -T 5 # 7L 35 # 2 5 # ga B £ ft X ^5, # 7L SB *t 2 5 [* , Sft^^-i^PST fc S » tS ft 

* ft p i ,*t i^i -r s t m 2 4- l t^s. i^Ltii com mmm tmm. # ?l & «• 2 5 

« , » T E 2 as aig^ 7- — p s t }r ;ii n £ ft fc M ft p co * is !tiij*) xy?D 
» L T M «4 i- * <fc 5 ^ * fflsltP 2 2 ir. ^ it P> ft t^5. # ?L 2 5 co #4 sfi 2 « , IkW 

% * ^ p l atm-m -t l s i ) co ft m a x zi> ?> m ft s o ft r .. * ft p <n m m t co m r§ as 

^I<ii5i9i: m f& £ ft T 1/ ■ S o * fc , 1 1 5 * T J; o i - » # ?L SB W 2 5 (4 , -f_- co #4 
S2 ffirtIS i^l I 7 l fflTH ? l R (7 > Fffl7 5 ) fc as ts f£ [U i; ft ^ /£ 5 

i5 ti> Jio #4 ffi 2 co n m U t T ffi 1 7 1 R (9 >- K ffi 7 5 ) t ?V< II m ir 3 =fc 5 . / X 
/I'SW 7 0 ' co m fa HI t|X P 2 2 St t) # vl t, ft. TP 5 „ 
[0104] 

a fc , ii 4 t^t i ^ ii , y x ^ *t 7 o ' co t ffi $c *> v r , 8Sfrnmxp2 2fi, m 
a sb 7 4 (fiiMAR i> % « §B 7 3 . s t5 y y k ffi 7 5 m v ffi tf x v icw-mmFim 

KH^l^ntP§ 0 7 V K ffi 7 5 , 31 ft ft E L as il i§ -f 5 gfl P fP 7 4 ( &*<S *S A R 

1 ) fc ?S ft iH] JtZ P 2 2 (' gfl H £ ft fc # fl, W 2 5 CO #4 ffi 2 fc co ffl i ' BE B^siit^S. ffi 

HI IR P 2 2 , I P g 7 4 ( g»f «A R 1 ) *T L T 7 V K ffi 7 5 CO ft fflj T' , fio? V 

K ffi 7 5 m tf i 5 ft fc « fiS; t tt o T P 5 . 
[0105] 

*4 ffi ( 7L SB *f 2 5 co T ffi ) 2 ir: {i , JR 5 OSIiliT 8ft M L fc i^/f, « it co 7 -c v 

su«- i s o as $:t-m iz m it h ft x \- o 0 7-- vksw i 5 0 ®\mmm = ftB-\kx-$> <>x , 

* ?L «B M 2 5 co T ffi 2 fc ffi 7 6 co « C fife * ft Z> ^ 7 7 7 2? W ir: BB H ^ ft 5 = * * 16s 
®liC^PTI4, 7 >' 35 « 1 5 0 -C- ft -r ft CO W-h- (tffi 0 . 1 m m S ,t ~e ! 5 . /Sj ^ ic 

2 HE HQ m X m SB I4ft-Cl>8. 
[0106] 

13 1 3 \£ Stl9i:, fl 2 1?i5 tt 1 7 2 CO fS f4 ft Sl< 1 7 2 C CO 1*3 ffi 1 72TOH, S 

* ft * ^ P L CO ft ffi m A R 1. in «LTY**fif| fti] CO ^ ft *f ft ii f± , pjj M 1 4 A xp :® ^ 
Jlltl 1 5, BMi 1 4 A « , ffl #4 ft SB 1 7 2 C CO ffi ^ tj ft in j£ o X 0 ^ S ft T *3 *3 , ft ^ 
SI 7- L S 1 CO (ill ffi t CO HQ r* Bff CO K W G 3 (0 15 # flg ) B2 L ti*5. ? LT, Pfl tf|5 

1 4 a fc yt^m? l s i t co is] ic m tit £ ft fc i$ g 3 <t o x . g«*¥ ^ p l co ffi « 
t- i« f* l q * (ft #g 1- 5 tft m m. ss 1 4iiMSii-ci^. mm mm 1 4 co ± s sb r± , ^ m ^ 
co « ^ <g ( ^ #g gfe gg > ^ j> l x mt* mm u 1 1 cgiJ ft t & i) , t as «s « . e * ft # ^ 

P L co T ffi T 1 fc Jg ft SB 1 7 2 D fc co BR co m ffi ( ^ rfl ) G2 tggjti, co T i« SB ir. , 

p® p a i g 2 m is ftLQitist 5iSt#M p 1 2 as m ^ ^ ftr v^„ * l -c , % g « 1 « 

, -^fttt *t SB 1 1 <fc 9 ^ iti L fc m 1* L Q 4r , * 1 4 co T SB i- 1ft ii b ft fc m ft W P 1 

2 £ L X , ft ^ ft ^ ^ P L fc .IS ft SB 1 7 2 D i © f| » If] G 2 ir ftf t 5 i ') {C ^ o T 
^ 5 o ^ 'MMMW. i- *s i- ^ r tt , m lolg i 4 tt, X Y?I C £ ft P co * ffi ) ir: » L T x 

4 5 SE co m S- ft o J; 5 in ^ it * ft T ^ 5 „ 

[0 107] 
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ft 43 , m t£ SB 1 7 2 DO± tS ft if id Bfl £j Sr 33: it X , j£ « SB 1 7 2 D co Jt B X co ti 
•5 A" r«J ^ M ft co m iS Sr =3 >• h c -A f 5 ± ? t U t\ 0iJ x. if , ffiftffifen 1 2 £> 
j£ ffi g& 1 7 2 D©±I1 7 2 Att^S ixfcf ftL Q©lix # fa €r & * 5 fc ft id , W 
^ P 1 2 t 7 -i >'t®SM*St Lfc , 1 72 D CO _h B 1 7 2 A id 7 .f > ft CO 

ig SB m ft 3 X b id L T t> «t V- „ r. go m -a- , iK ft L Q £' int "f ft 43 Jt tf fl$ 1$ LQffl irrt ii ii 

, ft ft sb ft m m -r z r t ft < , si*?iPL»«!i m » * ss a? w *• as ft x » t l m ft 

5:iiiT-H±5 id , * m -> 5 3. u — -> 3 V CO £ * id £ -3 V> X ft * •{£ i" 5 co Sf £ L 

^ „ * t- , ft l q & gfs -f ^ (tq 43 i tf yes ft l q co ge ii , gsi^i? l tfo m m m <n m m 

«>6»ftLQSrl5fft'«TiafiU-C, # Y« S #C «5 £ M. T 5 > * i d , HifLS 1 CO 

B T l ft if id fig ft L Q co m m ft L ft ^ J: 0 K , ^ ■> 5 - -> 3 v co ^ ;f ; ic S <3 t- s X 

* m it -r S <D tJS Li". <fc 3 V > ii , i{g ft L Q £• M£ x Js m 43 i u? m f* L Q® ^Iri, s 

P ( <S 3t co ffi Hg ft if ) r> IS m b fc « K £ £ tf ffi * U ft ^ =fc o id , H M ^ ~> 5 

U — -> 3 >• co m * id ^ <3 ft jg ft: i" i> CO ^5 $7- s£ Ll\ 

[0108] 

31 id „ m 2 g|5 « I 7 2 CO "5 tb , Jft ^ ffi tsE A R 1 id *t L C X *l5 h |f>J fS] tt'l CO ^ tb tl id , 

m 2 *T 1 7 2 CO M *J 4S U 1 7 2 C CO f*l g& & M M [6] ic jft o tliti X i) v V ft CO ii 

-fL i 30 *s ^ /& $ n t i^. mm n 1 3 o® r as s» 1 3 0 a id mm. ^ ti ft m a n » s ^ jt 

P L co T m T 1 i: l£ IS Si 1 7 2 D t CO ffi co ffi |U9 ( S K ) G2(;ft^LT 43 0 v _t ffi ?fB 

I 3 0 B t£*%mWt SttTVSo TiS i 3 0 A»|P ft, IIBt 1 7 2 D ® J; S 1 7 2 
A id }S o T , "t ft 4-J t 3 , X- 4J id ft ft * |t] id Rfttittt S d. fc ^ T- # 5 e 

10 109] 

I l^Ml 7 U$2aiH 1 7 2 i CO IQ CO ft SB 7 3tt, St ± E L *S ^ £t * tl, 5 1ft » ffi 
«A R 1 « 1e3 JtS n 2 2 CO #4 B 2 £ CO ^ id gg « ^ ix , M P §B 7 4 t ffi « A R 1 ) 

4r H tp i 5 id L T fSJ n-C'.^ t K id , f# gji 7 3tt, v > K S 7 5(?;-S5rff^t5 T 

II 7 2 R ii m «) M tt X 5 id L T fig ^ ii tl^i. % l" i~ ti , 7 > K B 7 5 co — SB £■ ffl 
*t5TBl 7 2 R co fl- ffl id ffi SB 7 3 is ie jg $ n T S 0 t ©»S 7 3 11, £ IS ^ x — *J 
PS TOlffl {mm * -r ~ -y PSTicS^^S 4ir^5S«P) t *f f«] t" Z «t 5 id £ ft ^ ti 
fcM PS 7 3 ASrt LT^5 „ ~t ft 4^ h , St SIS 7 3 12 T 15: |5]< i 9 Id IS P LTV 1 5, ^ 
P S 7 3 A fi , fif *^.SP L CO J A ffi ¥s ® id it if h ti T 43 »? . i|g 7 3 i± , ^ CO f*l SB id 43 
V^t, M P SB 7 3 A 4 ^ L X , gr * ^ 3R P L co {ft ] ® ^ H co ft ft t « if L T ^5. 

[0110] 

* 1t , flt SB 7 3 11, SfiP (SIS ^ 7- — i? P s T ) t Mfai-ZM a SB 7 3 A U 9V id % 
A- M M Wc co J6 co m a SB 7 3 B L X 1/ > 5 „ 5f$ fig id 43 v> X ii , * & 7 3 i± , ^ co 
± S SB id A ft M jjf co SO CO BB P SB 7 3 B £ * b ft 43 . m P SB 7 3 B li, J* SB 7 3 
CO ± i« SB id f& o x , 32 B ti R 1 iK id fl? ^ JtiTOS & , St SB 7 3 co jt i$ SB co - SB co id M 
fSL e ti X ^Ttii^. * fc , St SB 7 3 CO ^ SB t ft- SB t 4" M£ IS i" 5> fc * CO oft Ji 8S ii , « SB 7 
3 co ± SB id isg e> -f , ii M co ffi S id ii Tt J; i s 0 x. ii , % l SB W i 7 l co — SB id , ft 
SB 7 3 SB co Z $0 t/ |fi] id 43 i t 5 f FH ft S ( Bf ^ ffi ■ ) t St SB 7 3^ SB k * « ii f 5 * co 

mm * m & l , * co ate ^ l x st sb 7 3 a ft m Wl tsi ? id itu ^ „ 
[oiu] 

d co i b id , S 15 P ( S IS ^ x — v 5 P S T ) fc»|Sj-r5W P«P7 3 A i i ft HB ®t co fc *o 
CO fl P SB 7 3 Biitt5« SB 7 3 B & ftZ f$L LTl>5fcfe, .7 X' yV SB fcf 7 0 : k £ IS P ( 
Sfi^r-i'PST) t co [83 co ft L Q co — SB Z> s it SB 7 3 ft SB id fcb A !) t ?> d t X * 5 
o L 7t # o X . ^ X ^i SB U 7 0 ' CO -X 2 $ ( IS) # /Jn ^ < X , ^ f Isl K O 2 2 » M- fflj — 

co ts ft l q co m m % n x, 5 r t & x # -s „ 

[0112] 

* 7t. , mi 5 id ;j< f i 5 id , SI l Sim 17 1 CO— SB id ii, StSi57 3co^SBt^ggi:&-}5g 
iif- s fc aoco Sf£iiK 1 3 1 #s fig * ti , -^coggii^ 1 3 1 icM&ja Z-SteMZimW 1 3 2 

ijs «iE $ ti x vn 5. „ sit ii eg i 3 i & 3 2 « , y x ^ sb w 7 o ' t mm p ( s 

IS X ^ — p ST) > CO CO ft L Q , -} ft 4o m S ® 1* A R 2 ® -i- 5 ^ ft L Q 2 Sr 
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3££ icmHSL ft" -5 £ £ (£ , ^ to ffi ft L Q £ f#gp 7 3 ^ ^ L t @ 5 * ^ J n 5 „ 
[0113] 

±3* l^^rk^ m-t z> / x^-gpi* 7 o' * zmmmm ioi^covkkw 

t5„ S ® P -h tc ffi ft L Q ft (ft ft 5 * K , ilWSt CO NTii, ffi ft m *t *S 1 l & W 

m u x ffi ft m & n i i «fc d«*lq as ft & as 1 1 ± 5 ai a * ft ft m & l q 

» > w i& if ft m ti it % , j x /v mu 7 0 ' v> fct&m % 1 4©is a k m a -r 5. mm m & 

1 4 ®±SSt ;ft A L fc ffi ft I. Qf±, SMStE 1 7 2 C (7) M ,f4 ft ft (c jft o T T 5*7 ic ft -o 
T Ms ti „ ffi ft m m P 1 2 J;0gE)t¥^PL»«STl £ J£ $ gP 1 7 2 D £ CO W CO 2; fHJ G 

2 i-r- Sti5„ r. C -C , * ffl G 2 ir. m L Q*«gt5 stj jgffl G 2 # ft L T ^ fc M 
ft gP # r± , St « ft 1 3 0 ft BR P SB 7 4 ft ft L T P\- M IE # tti £ tl 5 . L ft # o T . ag ^ G 2 

k at ft © ffi ft l q co #t m m * m g 2 ^ « ^ a« s * o r l* n^ofc ^ © <o 
± * m it x 3 # , ?s ft l q f tc ^ ft &s 5> («c fa > & ss it -e # s . 

[0114] 

^ II G 2 f.r m & tl fc «SLQ f* , 3? G 2 4- M fc L, ft vk - i Q S 7 4 & J> L T -. 7 >' 
K ffi 7 5 > S ^ P (S«^7--i>P ST) i c> fU to HQ »f£ At 5 . to > # , & ft EH i)J[ 

mm 2 o as ^ hl b# ih] *> fc <o m 5t # -e x ^ p _t <?> m ft l q 0 H3 l -c t^a t», w p a 7 4 

4- ^ L T 5 V K ffi 7 5 t m m P (S *£ * -r — i> P ST) t <n> |H] co ffi [d M A L fc "ft? ft L Q 

C ± o T , SMP± m m CO ^ # A CO ^IffiiAR 2 AS J& $ tL 5 „ 
[0115] 

ft *5 , ft ^ * ^ ^ "C Si , 61 3t * E L *s lii t5l P g|5 7 4 4- /J^ £ < U C 9 > K EB 7 5 co 

A * ^ 4- it W A # < -T S J; -J iz L T l S CO T' , a ■* P (SS^f-v'PST) t / X /U 

«PW 7 0 * £ CO Ffl (C *> ^TSdLQ^SIf i- ftKtK £ iOS T' # S 0 
[0 116] 

*« P Srt« iftltJt UP S H5 ^ £* , ili««AR 2 '-km fife L TV^ !B5 , j* gp 7 3 \Z. Wi 

wt z ti r ^ a ^ ii & i 3 i is m i: e> it , ai « u 3 2 co ig iij » ^ jh lt^s. l it. » o 

S^f-^P ST) «:«fS& i" 5 *J ^ f h o T , fft' « i^iA R 2 CO ft L Q co - gjS , A 
m M » S tl T t« 5 ft 35 7 3 (c W A 0 -r 5 r £ *s T' * . ffi ft fii « A R 2 tt A L t 9 v ?R « 
WAR 2 <r>Wi ft L Q AS ffi t±J T 5 ^ CO ft tP CO 3§ ^ 4 115 -it ft 5 £ X s # -5 „ ft ft *> , 

0"j x. fi H i 6 in TP ft <fc 3 in , p £ + x * m \c & m ft S r. t C i o t , fffi it ifi « A R 2 

co ?ft ft L Q f> , ISP©| i»j i t tt:t xj^CiiUi? £ ft S o - co -If ^ . W, ft L Q 

CO + X 15 ft — CO # Wi id <t o T , M S fiB ffiE A R 2 ^ 4 X * ft K A L fc '3 , Slg^AR 2 

CO^ftLQ/SSfSftmilXn 2 2 CO ft {RJ — 8f£ m ft" 5 "51 1ft *S fe -5 „ £ r. 5 ffi x CO + X ft IS] — 

iltSIfi L Q CO - £P « , + X ffl CO ?# gfs 7 3 iC A t) K AS £ fc to ( IH i 6ft, ^ F-P F 3 # 

3?, ) s ft¥ ^ffl JgE A R 2 to ffi A m ft L Q co ffi m ^ 4 W -X. 5 r £ as -e -a 5 0 
[0117] 

* ± , S tS P co 'ffi yf K % AS ^ 7 L 7b £ * ^ £ , y X gp W 7 0 ' £ £ « P (iffi^f- 
i? P ST) £ to JSi <F> ffi ft L Q 4 ^ T H) Ifc ft 5 £ # H . «j » liC O N T H , ffi ft tfc « 
« 1 0 \C X 5 ffi ft {ft #& »J ft ft # it L , ffi ft Is] MJJ 2 0 \c J; § ffi P 2 2 *r ft L fc ffi 
ft 0 |j; 4- ft ? £ £ i ' , » gp 7 3 f'. mm £ ti fc it ii % l 3 l Irfl^T, S?ISSi 3 
2SI.IL, rf gB 7 3 to ft g2 ^ ft A JE l: L T , »t gP 7 3 CO m P gP 7 3 A ft ft L ft ffi ft E 
fx to ft 3£ ft L T It ft r to J; 5 » S « P (IS^f- 5? P S T ) iff ^ 08 p gp 7 

3 AtS 5 £ X , / X yu gp M? O ' £ SI P ^ — ftPS T ) £ co Rfl to ffi ft L Q 
*• J; 9 ffi (S3 PS ft HI «5Z ft 5 r. £ as t* * S o r <r>m^ , ffi W L Q to [si JR P £ L T ■!« ffi ft 
51 P3 7 3 A to A # £ ir. Jt ^ X , A M *fe to fc 56 to P P fp 7 3 B fl 'J^ £ ^ fc ft , i»gB 7 
3 gP *• ft >> ft ^ ft id L T ffi ft L Q 4 [Hi Jfc ft § n £ AS ^ § 0 

[0118] 

* , Sf gP 7 3 €r ft L X ffi ft L Q 4 |e| iR ft 5 i§ # , f# gP 7 3 .ft to ft, ft AS ^ ft L Q £ - If 
C'ltlB 1 3 1 K ;ft. A L X , 7 X gP fft 0 ' S tb AS ^ ft ft 5 ^ Al ft AS ifo S AS v MM 7 
3 ft ft L T ft t> tt 5 ffi ft L Q to JH-iK s »•« P to S ft 15 W ft £* co flf « «f t ft 5 ® ft Sr 
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ft *3 , ± 3zB co ^ 6 (DrnteBMRlfim 7 coHJfe^j® ir: *J i > T it , t% ^ ^ ffi * ir f 5 fc * K 
, / X /V M Pi 7 0 ' « . S 1 Stt 1 7 1 if 2^14 1 7 2 k CO ffi ^ t> -it b 4S fiSc * T 
^ 3 # , S ^ K it ffi co V < o fa co 35 *T 4r 5E M ^ -& t> * "C « ^ £ ft ~C ^ 5 „ h % 5 A/ , y 
X/i- 35 *f 7 0 ' £ - o co 35*4 5 <t 5 L T i> «t ^„ 

[0122] 

* x -has com - e co mmmmR a- m 7 <Dmmmm iz & ^ x , «»lq coi^ ^ 

Tfl G 2 co^tft: trJTilTL 1 3 0 & & o r # ttJ ~T S J; o ic L T ^ -5 ^ , ft il ?L 1 3 0 -k ® ?j ^ 
ft ( * 5? m ) ItU, ft L Q CO {ft it& M tfj B# Jd ^ ffi G 2 CO SI ft: ^ ?i U W id # Hi -f 5 «t 

[0123] 

* 7c , _t a? <d m 6 co n m m w r v m 7 <ommmm id *j ^ r , js 4S n 1 7 2 d co m a 35 7 

4fi s H 1 4 ^ a 1 7tSLft»«l:B?>f , «#»»4i«St5ii4<. P (S 

4S ^ t 1 - v 5 P S T ) &W) T t , 4S * 5t * W< P L CO ^ ffi m » 3tfS2E W Sr « ft L Q 'C « fc L 

[0124] 

* fc , _h a co m 6 co 3!S J£ R XI M 7 co 1 id JoV>T, / X ju U U 7 0 * k & 41 P 
(SI^ 7- - v 5 p S T ) k (Dm (iS^ft^^PLCDffe ffi (ilij CO ft gg ^ M ) ©iSftLQ^i r 

(eJfls: -r § *g # id fit, iff:@iS P 2 2 n3 7 3 A* ise o ft j^ftin] JRSd id M itx , ?S ft 
P 1 2 ^ feSlft * °A £ tB -f =t -5 id Lttit\ S ft P 1 2 b «k % tti ^ ft ft St ft 
«> 4$ ft ^ S P L CO ft tSt 35 CO ft # -?• L S 1 CO T ffi T lid^^^.ttjftSftJO, ft^^ 

-f- l s i ©tit i ( n ® ) ui^sftLQ^si -r 5 r. t as # s „ ffi ft w m 

p i 2^b?*;#m£ftftStft « > r ffi t i id ?e o -c i5K ft s ls i©tit i id *j 

V> T H' ft ft E L^lgt 5g«, BP *j . ft ^ ,15 7- L S 1 CO T ffi T 1 co ft * ffi $ A R 1 id *t 
£ t id # « L X i/> S ffi ft ( ffi m) L Q 4r co ffi fej co ^ ill — ^ i* T 5 ( afi a 1 i" ) d i 
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«s t' § 5 , d ft id J; 9 , )tf |^ L S l ©TIT 1 fd *J ^Tf L # ii ItSS t£ id 

# « L T ^fc»*L Q 7&S £ ft 5 „ 43, Bfc#tt ft fc * f* ft £ o T , yt^mf-L. S 1 (75 
T Bq T 1 idfi * LT fc iSft L Q & %ik (S£*fe) - fc X* 5 <fc 0 \z. L T fc i v> 0 
*K {fc s& □ 1 2 ;&» tt, •ir ?, * ;U "7 ,U ^ y< — f A 9 /l/Rfc * 7 W /V * £ a t? 7 5? S 
S ( ft E3 ft ) fc^Lfc* !)-yi^ft*s»fctlii$ll5. * fc , SffcLtfl, 81 .ft M E 
X 755 IR 5g $ ft fc ft A- > ^ 1*3 £P 05 ^ ft: £ (S }£ |E) Cgft, #ij ( K 7 ^ x 7 ) 75 * {£ ffl £ 
it S„ , «k S i±i ft M ft t LtttllT?'^ (K7>fS») £ ffi ffl L T fc i V\ 

[0125] 

* ft , I($LQ*;^ri6i lis ft 5 « -a- id , £ M G 2 id # ft LTV 1 fc ft * ^ §P id W ffl ft a 

fc & k> n a il 1 3 0 * g? ?s * t* *silt, mm ft 1 300 t s i 3 oAtf^ s ti fc 

m a a» h m ft L Q £ ® 51 L r , 0 its i" S J; 5 id l r fc ± l > „ 
[0126] 

* fc , g w g 2 id # ft l x v > fc m 1* & ^ a id # tti -r 5 fc * <D m a ?l i 3 o id , n w m m 
m&mwt l, *ff>nmn 1 3 0 t ft Lt**t!*:*tt ft * 5 id l t t £ 1 . 

[01271 

fc 43 , ffi 6 & m 7 CD ^ iffe M m id 4a l A "C > ft {*: #t P 1 2 4r & f$ ffi « A R 1 id *f LT X 

« ^ rapi fi'l « * th -e ft id KB l „ & >: n Pi' i»l » * ft ft <b « f* l q & f* |& -r a £ 5 id 

L T ii ± V ^ d CD * ^ . 1I7L ! 3 OOTl^ 1 3 0 A fcfc . 0>J i3: S & I*AR 1 Id ft L 

t y wi ^ is] pi ffli co * ft ^ ft co iiLmte t\ mttmifeu 1 2 ^ « co is m id is it e> ft a „ 

[0128] 

* yt , m e st/iB 7 co 4a v> t tt . mm mm 1 7 2 c co cggg HAiK ^* 

L S 1 CO W B t CO ffl CO » K G 3 id £ o T gKSS 1 4 ^ fig & ft . CO tfc « g& 1 4 CO T 

ffl Sf? #ig*ifc 4 n i 2 i l t a ffi l t t > a t)s , i ii'i i 3 o co _h sb i 3 o b t m ft t& 
u i i t £- m m. l , r ii ?l i 3 o * w -ct k t l r a $ -tt a fc t t id , nil 3 0 © 

TMU 1 3 0 A S: « <* fit *& n t Ltll^tttJ;^. it a 5L l 3 0 co ± a 8C 1 3 0 B t 
m ft m %k SB 1 1 £ £*£«S L T Jt il 7L 1 3 0 >k ft L T ffi # LQ&ftfltSi^ id ii v ffi *4 « 
«fi t 7 2 C<OP»l 4 A t*¥* "7- T- S 1 CO ffl m t CO CO B. ffl G 3 t , fK ft' * *n SB 1 1 t 

it. mm s n-r (bsw g 3 i*w&m& t l T«-si-8r-r ) . bkm g 3 co _ta^« n s n 

a o L T , B ii ?L 1 3 O ± US RH G 2 CStUS^L Q'f ftgtS f if id s ^ Bfl G 2 id # 
ft L T fc PiS m G 3 &• ^ L T fl- g|5 id ffl ffl $ ft a „ d. co £ 9 id v JJ ii ?L l 3 0 Sr ^> 

its*LQ ■& mm -r a w-a- i- -« v> tt, ^ m g 2 td *t t a si* l q » ttt*& m id , ^ 

DQ G 2 tl^^f Sot L * 5 £ ^ o fc T< ffS # CD ft §r ^ it T * , ffi ft L Q id « 1* f> 

( « is ) a 3 ft j* * 4x a ?p m -a- sriw it. t # a „ * fc * d <r> m -a- id 43 i^tt, eg g 3 co i- m 

S5 £ » ?! ( J)E ^ 5R ) t^SILT, ft ft: L Q C5 St » fjfi R» id 3? ffl G 2 co ft ft & Si ^ 

id # t±J ft a =t 5 id L T £ V n u 
[0129] 

* fc , « ii ft i 3 o * ft l t # l q ^ « ^ -r a 4§ -a- . Ltiit sn 

ft. 1 3 0 CO T ffi §B 1 3 0 A % , ®mn%i AR1K M LT, Y # ft [rJ jffij #i CO ft ft ft ft id ffi « 

l , * jfe Sift ft psjffii] co ft ft ft a» f> ffiff l q ft a «t 5 id l t fc «t ^„ 

[0130] 

<|8 CO^Jg®^> 

* id , * c?g B/j co m 8 co n i? id o ^ t . m i 9 , in 2 o , m 2 1 . a. xt m 2 2 & # 

Lft^ftSWtS, Ell 9 « y X/W ggfl- 7 0" i£««-ftft«i!&#fiSE|cO -- U iff IS , Si 2 
0 ii y X yu S W 7 0 " 4- T W m fc #4 ^ El , Ei 2 l ii Y Z ¥ ffi t ft t? ft M BriE » El 2 

2axz¥i>?fT ft#j »f s h t $> a„ 60 saw id 43 ^ r . <o# si mm t m -• ft 
i-± mmoomtfi n ft i- o^t w iwi -■ co ^ # l , cr>mw% l < ii « r& -t- a „ 

[0131] 

/ X yu *p H 7 0 " ii , % 1 U tti 7 1 2f5t| 1 7 2 > 3 gi5 *t i 7 3 £ * & ^ ft 4^ 

* T fll ^ $ ft T 43 D , iftt LT-¥Si®Rf t id $ ft T ^ 5 „ ^ 1 U W 1 7 1 ii . 
ISS6 1 7 1 Aft Sft«l*ISH ICil'f LT'^o. 1 2 Sftt 1 7 2 It, MM « 
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mi 7 2 C t , M £4 # gp 1 7 2 c »TSIIiig«L ft JS tS gp 1 7 2 D i 5r * 
3 35 W 1 7 3!i, $g 1 S» 1 7 iatJ : S2itf 1 7 2 60 Jr. SB t- « ig£ £ ft "C 
Ml 7 3 ©t*85 ! « , Xfli^L S 1 & S. B "T © fc ft> 60 ft ST5 1 7 3 H # 
„ Tfe^ii^ L S Hi , fl§ 3 SB M 1 7 3 (75 ft gp 1 7 3 H , R 0 ; 2 SP M 1 7 2 
7 2 c i: i o X ^ ;« c? ft fc ft SB 7 0 h © rt ffl CSIc ft S J; 5 i- * o X *5 *9 

to fii ^saia $ n fc x^m* l s i © m a £ , is 2 s& w 1 7 2 © m m s n 1 

EE 1 7 2 T t i>> M itn -f 5 o £ 7t , ^ 1 SB tt 1 7 1 <?50 M *g S 1 7 1 C © f*j fflij 
, * 2 gp 111 7 2 <75 « £4 « M 1 7 2 C (75 ^ ffl I 1 7 2 S i © RI i- , ¥1 ffi 
T * y s/ h <7> ?# gp 7 3 *s 8g st fe ft X ^ -S „ »t 3 7 3 ii > X Y¥I ( 3£ 4S P 

l x m 4 5 a <v m m * w o ± 5 i- ® * $ ft x v * s . 

[0132] 

* fc , fg 1 g&« 1 7 1 ©I £4«gp 1 7 1C©TE1 7 IRi, I2SC fcf 1 
17 2 D CO T ffi I 7 2 R t iZ X o X , / X g& ft 7 0" CO 5 *> , lfi^7- 

# & ft S tfi P m ffi !Ifi^ x — v : p s t to i-. Eg ) t *t (6j t , r. <r> m ffi. p * 
— v ; P S TWiS) Kit) iff ^ Si X* 5 9 >" K ffi 7 5 2* ^ fig $ ft X v - © . 9 
, JS«««ARl4rSl!ll tf i: 5 i- JF5 fife $ ft X I © „ 
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SARI) , j» gp 7 3 , R TJ y > K ffi 7 5 & S( !) 1 tf ± 5 C ¥ffiS H i t iZ B m S X V> 

5 _ e «k -bit m ( gp ) 2 4 «7o-8p mm ® 2 3 (75 ^ sss gp as mm & & x ^ s , «s # e us. 



P 2 


2 


i± , 


S ^ 7 L -J P 


s T ir S «f $ fc X P t 




-r 5 ft 


ffi 2 4- * 


-r 5 # 


+L gp « 


2 5 


as ga 




tc tt>5, ^ H 


gP #25 fl , <75 ^4 ffi 2 (75 




gp > us 


1 gp W 1 


7 1 60 


Tffi 1 


7 1 


R ( 7 v 


f ffi 7 5 ) t as 


(5 ifp t iii $ ic <£ 5 J: ? \z 


, J. 


0 #4 ffi 


2 (75 1*1 ^ 


gp t T 


ffi 1 7 


1 R 


( 7 


> K 


ffi 7 5 ) h as ag If5 ± 5 , * ESI & P 


2 2 




Et b ix 


X 1/ > 5 


. m s 


2 id 


« , 




(75 7 ^ > gP # 1 


5 0 as St At »c is it h ti x 




0 








[0135] 




















2 gp W 1 


7 2 60 0 *, , tft 


B m A R 1 K *t LTY« 




|3n" ftli 60 


■t ^ ti 




m 2 gp 


*f 1 


7 2 


COM 


*4«gP 1 7 2 C 


60 gp *• M *4 Ep] \z Kl -0 X 


Mil 




y y V 


60 |t if 


a 1 4 


0 as 






r^5 0 t L X 


, ft ii 7L 1. 4 0 ©IS gp i 


4 0 


B a , 


7p El (75 




(m ^ 




) 


: 


x m i$ #t #t gP 1 


1 K. m We. & ft T ffl 


grs 1 


4 0 A 




3t ^ 31 


P L 60 


T ffi 


T 1 


t & 


« gP 1 7 2 D t 


(75 m 60 Pel ( ^ ) G 2 Kl 


iim 


£ Ht 




i? fa 


« ii 


?L 1 


4 0 






L , 1- 60 M ii 7L 1 4 0 60 


TS 


gP 1 4 


0 A d ^ 






p 


tt . 


mm 


G 2 }' ffi ft: L Q 


£ ffc & t5S(* fit l& n > L 


X«6 


Ht§ L X 




L X , 


?«ft m 


m p 


I 4 


0 A 


ti , M%% E L 


as p. tt 5»ff« A R 


l 4 


h ti 


V *!!! A- ••'■! 


pH 60 


ft -€ ! 




=Aj 1 -1. 

ax S; 


h ix 


X 33 '3 m % 3 Jt 


E L 60 5fc S§ ^ © ^ ffl J3 


l/ - " X 


, -f: co 


SS3t 3t E 


L 60 % 


m m 


Srtt 




Wi m 


co ix h. co gf 


Sft I (Mi 60 ffl S ) i- f& 




ft it m M t t£ 0 


X v 5 




[0 136] 






















m i 


n , is ft: m gp 


1 1 <t ^tiiLtS^ LQ 


4- , 




7L) 1 


4 0 4 


^ L 




Ik i* 


It P ( T >'S gp 


) 1 4 OAi!! , Siif 


* p 


L t & 


« gp 1 7 


2 D > 


C5 Pffj 60 


mm 




IW) 


G 2 4- 'a tf <H gp 


m m iz m m -r i> <t 0 i~ % 0 


X 


z> 0 fit *& it 8& 1 


4 0 


, X Y 




( K 


'& P 


co ffi ) *t L 


r , m 4 5 s co m. #4 & «p 0 


<t 0 


M !& 


$ ft X l< • 


S „ ^ 


jo , m 





S 0 






• 


» 3 




n% $ 




X ^ 




©m 


#4 


« gp 




, ,7\ 


95 


7 0 


H 


7 2 


C 


60 F*3 


m 


ffi 1 


rj 
I 


1 T 


b 


r m 






0 


com 


ffi 


) }.r 





7 2 (7) j& 1g ^ 

i? P S T }d 3t 

ffi ( S IS x 7- 

> K ffi 7 5 Ci 



(32) 



JP 2006-165500 A 2006.06.2 



fcW m D140Ai'P>SSffil72D CO ±W fctfc*& 5 ft fcffi » L Q O « ft # [fij & & » 5 fc 

* (- . Sftif^P 1 4 0 At 7 ^ ©gf^EI Lfc !) , U 1 7 2D©±It 7 -f 

>- tt: <D m $Z SB £ fi it 5 <t ')t Ltt <fc V^„ 
I 0 137] 

m 2 §SM 1 ?2fflH. S g A R 1 K 2+ L, T x M * ft PS| ft'l co -t ft ^ ft iC tt , IS 2 SB 

m i 7 2 CO fg 1 7 2 C co |*3 gg |6j K *> o "C K il -f © * i> y h CO R jS TL 1 3 

0 » M $L cStlTV^5, %h 2 U tt 1 7 2 CO Ji jg CO 9 -fb , ft Si 7L 1 30 CO J:. SSC 1 3 0 Bi? B 

$ ft t ^ 5 mfem «>i3i«i 73icn ^ « mc m & m fife $ ft x ^ s „ tix, m ii 

JLi 3 0 ©ISflil 3 0 B tt ^ ft -C S3 •? , IT il fL 1 3 0 SO T SS5 &B 1 3 0 A tt , tft 

m jt # ^ p l co t m t i tifissi 7 2 d i © n co m m ( ?s ) g 2 ir. jxt^s „ 

L fc # o X , PI HI G 2 <D% W tt , ft M 11 1 3 0 CO _h Sg g& 1 3 0 B £ ^ L X „ fl- $B IS] fC UN 

ffl ) "I ffi i 4 o t I * 5 o "f * t> h „ W a 7L 1 3 0 ©T»U 3 0 A If fig a' it T V • 

5»P tt , ®K 11 G 2 '7)^{$4ft^t 5 * IP i LTlt Jt 51 IL 1 3 0 tt ft « flE t L 

X m m L T l,»5, 4 fc , # A P (T * 3B> 1 30AI1, Mt BB ( £ Rfl ) G 2 so ft ffc . -f ft to 

*j S Jt 3k P L co #, ffi JSi H co M f$ i ^ m £ tl fc »^i4oT^5, -tr Lt , #M P 1 3 

0 A ii , ffi % % E L # fig M dlio S is M «c AR U ft A. /£' X $4 *f ErI PS) fill CO ^ tt H sS ! t 
b X *3 0 , E L CO 5t K Si W W *f- ffi'l i - ^ T , co M jfc 3fe E L CO Jt gg £ H Sr ft A> 1* 
ffim <n Jt ix H co M Oe fit S i?2»fil) |:||;|-J-&lit*^tioT^5. 

[ 0138] 

± 3£ © «t 5 , «ft«gP HOAii, flT Jt*E L co jt m m m <n ffi, ffill co F>t Stfi ( W, 1 

cofi S) i- Wt V btvx 5, {• Lt , J(E «SfR I 7 2 D li , PI 4 0 A h $ 

H fc LQOI n 4 # -Y K -T 5 U A K Jf$ « i L t i t t L t ^ 5 0 HE *E §B ( ^ 4 K 

SB M ) 1 7 2DI1, ^JtJtELCOJtgg^^COffi^LQ^i-A^^gSSCO^ISSjt-r^i^ 

t-sa s $ n r v s o -fx m.mn 1 7 2 d « , sut jt e 1. w jt ss ^ w b 1 © 

ft B Riniirir^f fti^Q 1 4 0 A jj» fb m <* ^ fc S#LQ #S , H * Jt E L CO Jt Sg 

^w*^-LT-tcojtK^w<7?^«iro^i <d ft a i: « m * s is 2 co is a k. ir] o x -at ^ s ± 

5CEt*iiT^5„ ft *3 , iS m Ml 7 2 Dti, If P b tt fa i~ 5 J; 5 (- S3 i ! . iftfe? > 
K Bg ( ¥ ta M) 755;*Lte!), ±xEW^J£3»^t iWj ^ , StJtJtEL«30JtKSrS^L 

r »: w l q T? »s fc i~ « ffi t * uv>5 o 

[0139] 

HI 2 3 it , JS tS $B ( ;V -Y K gp W ) 1 7 2 D co ® [21 X* *> 5 „ ic 33 v ■ T , It Jt 

Jt E L CO Jt ffi ffl CO ft M CO % 2 co ft H t it m % P 1 3 0 A & K ij b 4x T *3 •? , f£ 4E SB 1 7 

2 D ii, fK f£ #Ut □ 1 4 0 A t)> h m & S tL fc ffi ^ L Qt, # t H 1 3 0 A & It it P> fi X V » 

S S5 2 CO ft ffi IX fa o r jjfE i" «t 9 }C m M Jilt^S, # -f K 95 W 1 7 2 D s+ , H Jt Jt E L 

co Jt S§ * m rtlcjsv^T, Pi M & tfiS Sti i ffi f£ L Q Sr Mi f 0 f ft to *> , (£ IS 

1 7 2 D tt, S^ffigP 1 4 0 Aii! K If- $ntV^5I 1 <?) ft g (b ift $ *V fc ffi W L Q *S 

, iHP l 3 OAii hS it bnt^Sf 2 co ft m. !"i i5> o t sfE ft 5 i -) sr. ^ ^ $ ft ft m a 7 
4 ' L T *5 0 , >1 Jt Jt E L CO Jt Sg £ 18} f*3 Jo it 5 yft © & fife # ,55 it $ ii. TV^5„ 

[0140] 

JS m Si 1 7 2 D !i , Wifrm&Q 1 4 0 A ^ & Jt 6> #1, fc M 1 CO ft K 3> % l» Jt Jt E L CO Jt 
m 3; ffi (S»I«AR 1 ! K [6] 5 »Tc 4: M fiK "f" 2> IfS 1 8 << K SB 1 8 1 fc . » Jt Jt E L co 

jt 2g ffl t)» 6 , #t u i 30 a & m » t> ft tz m 2 co ft e (•- fa 5 }jtc ti * -r a m 2 ^/ 

K SB 1 8 2 t Sr ^ L T i > 5 0 T ft to t, » ^ 1 iJ -f K SB 1 8 1 Id J; o T , ffi f$ m P 14 0 

A lb i* Jt Jt E L CO Jt ^ f- IS] o TStfl: L QSrJE-r^K 1 8 1 F a* 0 e ft , ^ 2 # 

f K 35 1 8 2 k'. <t o X , 8 Jt Jt E L CO Jt Kg £ FJ3 ^ IS 2 CO ft R ( W ■% P 1 3 OA) Rl 

0 T ffi W L Q &• WE i' «K gg 1 8 2 F 7)5 ^ ^ ft T 1^5 „ 
[0141] 

pft 1 -f K SB 1 8 ICioTf ,BX ■* ft 5 it B 1 8 1 F t , IS 2 ^ -f K gii 1 8 2 i: i o T 

M fife ^ ft 5 ffi m 1 8 2 F t it $SLT^ So & 1 *f W K St 1 81 !■'. «t o T ^ fife ? ft fc «K SS 

1 8 l F « , ffi L Q 4- tt si Y $0 :.h fa Vc ffi- o X WL L , ^ 2 # -f' K $|S 18 2 K t o "C JT? S 
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ft tz M m 1 8 2 F « > W. ft L Q Sr 13 X ** # ftfc & otjSt. ^ L T , mi 13 -4 K 8P 1 8 
t £ M 2 # K m l 8 2 i ir. .tor, ¥ ffi « i«& ft * « co ffl a gi$ 7 4 ' t>s M fife * ft X (o 5 „ 
n p f 3 ? 4 ' i4, S8*fiPL®fti ffiii nits ftfc t © r fo o r , ft at it e l ii , m 

+ tZfttcM & £ ft tz m P gP 7 4 ' CO H S3f if * gP *" ii i§ 't o i. 0 \Z tft It fe ft X ^ 5 „ ft ft 
*>, 8*3tE L©3tlS2SIHI«, SB 1 #-< K Sf 1 8 1 t i o X M fig S ft fc Ii 1 8 1 F t , 
IS 2 # -i K *p 1 8 2 K J; o r ffiJfife $ -fb fc iSffi 1 8 2 F i: co 5* HHP }c jg IS. £ ft- X ^ -5 „ 
[0142] 

* * m m m iz *3 v^xii, * i * -r f i i s naotr^sn tz m.m 1 s if ^ , 2 

Y KS l 8 2 iz <t o r JgfiK &tiftffi& l 8 2 F t ii (i (3: it 35 l r 0 ^ 5 „ * fc , mi 13 -f 

K gg 1 8 ltio r » fife * ft fc »fE Eg 1 8 lFOlDli, H 2 # ^ K SB 1 8 2CJ; o T ffj 

file $ ft 7c fife £§ 1 8 2 F co im D 2 i: t i ii fx ill C X 5 „ £ fc , * * « M i- *5 V >tli, 3? 1 

*M K 015 1 8 1 tm 2 13 -i K gP 1 8 2 t co & j& ffls 1 9 0 fct A jfft Vi ( R « ) ® fix $ ix T 

[0143] 

ft i&lfca 1 4 0 A « , Wt&it^m P L CO T ffiT 1 i SSS51 7 2 D i«) ffl CO ^ W ( £ 
IB] ) G 2 £ ■£ tf PSl U Q ffl ! ,Z m ft LQiftgti. 1* ^ #t P 1 4 0 A & fSK iH C 2 Cft^ 
$ ti fc ffi L Q !* , m 1 ^ -Y K gflt 1 8 l 13 4 K 3 oo||3te3teEL«>3ft(SS2 IW tc [6] 
o r « ri, , H it 3t E L co % K^W^iiia Lfc^. ^2 >f -Y K SB l 8 2 iz fS 4 K ^ tx o o M 
3t3t E L co % gg m ffl CO ^4- ffl! iz |p] Z5< o T jjft 21, o 0 f ft . ft L Q co gf£ tt lU^f K gg 

Ml 8 1S0|2#^ K gp 1 8 2 co 32 ■& iiL m. 4 « ^ co ifi^ t? H i fffi jg « fl¥ 1 

(4 , ffi ft L Q £ IS 1S g|5 1 7 2 D co % 1 , % 2 ;W K gB 1 8 1 , 1 8 2 X '33 4 Y Loo jjffi -f- 
t tc: J: *) , iK>t 3t E L co 3t ^ ffl ft '<•- *5 ^ X , ffi M ^ ^ fiJc JitiS :t i»SJt5. H 
=£ 9 , jljtjtEL^JtK^lil^fc:***: (5SC fS) fe o T i> , m ft L Q nUfctHzJ: o T , 
^ ?&) &I*3tE L CO JtKffi l« » ft Oil CO ^ 2 CO ft }.-. »BJL > l)t*E L« it ft 2! 

IWKSCft: ( ft i& ) iS«4 5rt*rB6Jhi-«. 
[0144] 

B 1 9 , gl 2 1 f C /T t J: ') C , |1 Sff 1 7 1 il 2Sin 7 2 t fflfalO^gf 7 3 ii 
, ft it it E L co it ^ $S ffl £ a t? ^ Q £!$ 7 4 ' £ ffl tf i ? i- L T 1& fife $ tb T ^ 5 B I« {EB 
7 3 ii, 3 > K Si 7 5 co - gp 4- « fife -t * T m 1 7 2 R fc Hx O ffl tr i 5 I- L T fife $ it X ^ 
5 „ * gp 7 3 co T m M iz ti , p ( * « * x - P S T co J:, ffi) t M (Si "T 5 J; •? K ffi ffl 

$ 4x 7t 15 p gp 7 3 A as B fife $ ft r v ^ 5 „ ffip gp 7 3 A ii ¥■ ffi II, g& R m tK \Z % fife $ tl X V > 5 

0 — * , iif® 7 3© hiS3i; !,¥IMP]f t<Of^ P35 7 3 B^f jS*nt^5 D * tz , 

m i gp *f i 7 i co mmn i i 1 c co ± ^ gp co e> h , % 2 gp »i 7 2 > *t ^ -r 5 gp ^ \z n. 

bjj ^ fB 1 7 1 K fj* WZ fife c! ft r *J *3 , CO >C gB 1 7 lKtioT, » gB 7 3 CO Jr. S gB (C ii 
fi /A gP /jS ^ fife JJlt^S. -& L r , -t CO *I j£ gp i: ^ 3 gp 1 7 3 t CO Rfl X' ^ Pfl 7 3 W fl? 
fit $ ft T ^ 3 o 8t gp 7 3 CO ± m m CO ffl P gp 7 3 B ii 3? fW 7 3 W CO ft M \Z g> p. ^ ft T M •) , 
fl* gp 7 3 CO F « gP (^^it-^^PLCO^ W i£ # ) Sir ii b ft 7c M P «P 73Ai$(B73 
W t ii Stgp 7 3 Sr^ LtSi * ft r f O „ -T /i tJ *> , ^ 7 3 W ii , ?f gR 7 3 ( 113 P gP 7 
3 A ) % j> L T> fiJ^Jfe^^PLCoaSJ^fflCO^^tSEiffiL-CV^o 
[0145] 

* fc, Ei 2 1 iz ft -f i ■-) iz , » 3 gP *f 1 7 3 CO — gp iz ii , 7 3W^H 1" 5 fift ii g& 
13 1' as ^ J5fe * ft- , -t co «E ii S§ l 3 l ' i: K £ ^ 4: tf K 51 ^ ffl 1 3 2 i as SB « 1 3 3 
*- iLTi £ ft T 3 „ ii S§ 1 3 1 ' X I* §! ^ S 1 3 2 ii , / X gp W 7 0" t S 
<S P ( * « ^ 7- — O P S T ) ,r co co ft" # L Q 4r ^ ^ 0 iR -f 5 <k t (' , co *LQ* 
fit gP 7 3 £ L r [Hi tlx -f 5 fc * i - ft ffl $ ft 5 o 

[0146] 

* , m 3 gp w i 7 3 co -3 h , gfg ii gg i 3 i ' tmntiLWi iz ii , * us 7 3 w co 1*1 grs t ^-t- 

gp t «r 8ft ii -T S K gp 1 3 4 as ffj fiX $ ft T v 5 „ gp 1 3 4 co g ( *: $• $ ) ii , iffi ii g& l 3 

1 ' co S i >3 t >b * < , BH n gp 7 3 A i <o h ft ^ iz /Jn S ^ „ * Jfc: ftg ir. fc v% 

T ii , 5\ gP I 3 4 CO [S: S ii ^ 1 m mtfe 5, 5v gP 1 3 4 i o T , ^ (3J 7 3 W *S X « M h% 
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$ ft Tiati, J; "o , & * 3t ^ ^ p l co m ft m m <o n t$ ( ^ ffl g 2 ) t , m p a 7 3 

A. IS73, S'JS|73W5rjnT^gia^t^5. ;tlt J: '0 . y x'/bgjjft 7 
0 " tmffiP ( £ « ^ r — v 5 P S T ) > co ffl CO ffi ft: L Q co -- gp fc i* SP 7 3 (*$ SB id tU A 9 T 
5 r i *s ti §o l fc # o r . y x S3 7 o " o A * £ ( g ) 7j5 /Jn s < r fc , a f* 0 s 
q 2 2 co ^ ffij - <o ffi # L Q co W, M £ t ^ T* * 5 „ 

[0147} 

ft \z x _h 3* L fc * jgg 5rft5 ./ X /w gg 7 0 " S: * -f 5 jg ffi 4ft 1 CO Si) ft id o v X Wt W 
t5, £ « P ± id fiS #L QS « & I" 5 fc * id , i^i^iiCON T Ht , V{g I* ^gp 1 1 £r W 
Ws L T ffi f* m *& 35 1 U 9 ft* # L Q £ i£ tti 5 „ A ft 0t £ gp 1 UOliii^ ft fc »»LQ 

« , m&w* mtitzm. j x ? o " co w*&sf£sg 1 4 0 co_L$sigp 1 4 0 b a-t s 10 

, iiSitKl 4 0 CO _h ffi n 1 40BC»At fc ffi f* L Q ii , m 1 40* fifi ft ffi ffc 

ftfini 4 0 AJ; ? fi®)tf * P L CO ffi ffi T 1 iE$S 1 7 2Di CO ffl CO 2 id ffc £0 

$ ft s 0 - c t , 2? ffl g 2 id mw- l Q^i^tafi id ^ pa g 2 id # /£ l "C n fc n w n ft 14 

. JTiiM 3 0 ^ ffl P 85 7 4 ' 4- ft L T * SP C#tii3 ft 5, Lit fc o T . £ ffl G 2 id # -f 
5lftL Q CO (ft jj£ Hfi iSffe B# id , ^ fHI G 2 Jd M frligS ot ? in o fc ^ tp co ?g £ £r Ki 

it t? § . ffi f* L Q <-P id M f£ SP # t ?a ) fc 4i fig £ ft 3 ^ A- 4- m ih T- ^ 5 . 4 fc. f* 
SP l 1 J; "9 i£ m * ft fc ® f* L Q « . m ms ( « *& Sfi 3S ) 14 0 co F^: (»| Sr M£ ft 5 co T' s it ¥ 
I? LS 1 CO ffl! S ^ id tr ± S d\ i ^ < , ^ ffi G 2 id jft |& ^ ft 3 „ i fc v jft ftLQii it 
^ 3fc ^ L S l fflll ® id g L ft v - co T* , if ii 1 L s l co M ® id fij x. f£ 'ffil&co mUZ U W fc 3 
— "7- -f > ^ $ ft T n o 41- -C fc o T t , «j| |g *t id & W 4- H. -f r. t is fli m ^ ft r 1/ > 5 „ 20 
[0148] 

^ ffl G 2 id fft f£ c 5 ? ft fc JR f* L Q i± , m m G 2 * ffi tz L fc » . Pfl n gj5 7 4 ' * ^ L X , 7 
y Ki 7 5 t SSiP (Sfi^T-i'PST) t co ffl co & m id * A -t Z> o - co t # , ffi f$ la}' 
«tSC«*fflf 2 0 *s J^.^^ Wfe fc "9 Bff titS m P ±. co m <* L Q * El IK L "C n 5 fc ft , ffl q gP 7 
4 ' BLT7>-FI7 5il«P ( S * x - v : P S T ) t co W CO 25 R8 IdAL fc ffi f* 
L Q id J; o "C , S « P ± id ^a©A-^J«iii«AR 2 ^ ffi* fig $ ft 5 „ 
[0149] 

ffi f* m *& P 140AA>?>^WG2 id 5Pj' L TftgJ ft fc iftLQtt, 3R 1 ^/ -Y K SP 1 8 1 
id ■» <i Y £ ftooj* 3V; )t E L <0 3t ?5? ffl ( S 15 ® W A R 1 ) K |p| o T M ft fc & , |2f 
-Y K SP 1 8 2 id # -Y K 5 ft o oS3t ?t E L co ^ SS 3€ ffl co fl. ffll id [6] o T «E ft -5 co t? , fH id 30 
ffi frLQt id % m ft ( M t& ) is :i. fife £ ft T fc , ffi f* L Q co 8E ft id J; o r . co fit fa.-* @$ 
)t 76 E L co ?t leg S ffl co ^ id # fflt5 d * fc, JS tS fp 1 7 2 D ft, W %,% E 

I. co 3t S§ f^j (- 33 nti isffc ^ s * fig $ ft ^ </ ^ J: 9 id ffi f* l Q 4- it i" » "C , S**ELffl*f 
ffi ffl idMfi/5 s ®*5^t* BS itsriji 5 -e # ^„ * fc , & S»i 7 2 d i± , ffi f* l q i- 

# M P 1 3 0 A (d ft it T *fC i- CO -C , ffi f* L Q id # ft L C n -5 « f* gp ^ ( s5 ?S ) ii , # kC 
q 1 3 0 A 4- ^ L T ft U id p] m id SMH $ ft 5 o * fc v 7>KS7 5 iSS P ( S- tS * v 1 — 
v» P S T ) t co ffl co s£ ffl co iS#LQ id niZMft ( 35 ta ) # # ft L T fc , 9 >- K ffi 7 5 i 
*« P ( ^ 7" — iy P ST) > co ffl co ^? ffl co ffi L Q ii, M ft- SB # ( §C rS ) t t fc id 0 
JK P 2 2 £r YT L T [s] J|K $ ft 5 0 

[0150] 40 
S S P k ffi gl* L T 1^3 ffl if s SiiSAR 2 Lti^fsIS, fi? SP 7 3 id 

M 5 ft T n 5 V5ft ii K 1 3 1 ' ti ffl C f> ft . m. 61 l 3 2 ®.l ib » # it L tn5, L fc fc 

o T , S«««AR 1 Sr If 9 i 9 id L X 0 fig $ ft ■ T n S ffi g m A R 2 id M Lti 1S P ( 
IS^r-v'PS T ) * 14 tSitt^oT*^ S M t$ A R 2 O ffi * L Q CO — gj! , 
'A U 134S; Yr L X A St ffl *St $ ft T n o ? » SP 7 3 id ffl A 0t5fcft (I 2 2 ^PPF 3 

# BR) , ffi S ffl « A R 2 # fcfc A L fc "9 , ii«AR2© ffi f$ L Q fc ffi ili T S ^ CO ^ # 
CO % 4 Sr g5 JJt i" 5 - t fc X $ 5 o 

[0151] 

* fc , £ m P co ffi « fl 3t ^ s 3£ 7 L fc i: * i£ k° , / X ^ gp W 7 0" t £ « P ( £ « .a ^ - 
is P S T ) t CD ffl CO ffi 1iLQl:it|ElSt5 t # id ii. , SJ » |g ft C O N T i± , ffi W ia] lK ^ 50 
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m 2 o i: <t 5 m f* @ k p 22 i- or tern m.mrF & n o t t h it , st bp ? 3 ^ tg ^ £ ft 

fcHK 13 1' ft Pl^ T , PR ?! g fit 1 3 2 ft %ft L , St £B 7 3 GO [*l SB £ W ft A EE L, T 
, *S7 3 co m a U 7 3 A £ ^ L fc ffi f* [e3 sR ft f£ fc 3£ if LX}f 5„ C © <t o lc , X IS P ( 

* *£ -a -r -- p s T ) (eft ifi t'lnSf TSAtf^it, / X /L- gp it 7 0 ' i P 

( s « ^ - p s t ) t co m omwL q& i. oi* PpA fift n \b\ (x -r 5 c. t a* x- # 5 „ 

<o 41 & , i"SLQffl0iRn>'L,tlit5i3ni73A»^S$ic tb x , A' ^ If! $k co 
it It CO 5v Si 3 4 f± /J- £ V ^ 7t £> , 3t SB 7 3 >*l SB ft + ft: A EE US* LQJrSI 0- -f 5 n 
HjK'I 5, * 7~ , y X ;u M Pi 7 0" i SS P ( S X :r - P S T ) & CO fSJ CO fft * L Q 
4- £ T [SI iR -T 5 t# {' ii , S * HI 1R P 2 2 ^ i n 3 7 3 A t ffi o S * HI IR ft ffe in x T 
, fft" * (ft *a P HOi^HftS*^ tU ti9l: l rt±^, 

[ 0152} 

fc*3, S« P SrS«K* b Tl^ IB] ft if. SSf SA R 2 ftffJfife Lt ^ 3 ffl *5 t> 

, lia«AR2ffltl ( 3X 4 if) Sr « «f # 5 8 ft T- &> ft tf , ft : SB 7 3 m m S ft fc 

IIKi 3 i ' &m it -c« !a^iSf 132*1 tb Ltui*. :5ts:i i- i s 3 . * f* 

lq^is m ^ ft m u 7 3 ft ■a- Lxmm ~r s r <t as -e t s . 

[0 153] 

4 , m 2 4 i". * SB 1 3 O CO ± SSSg[S 1 3 0 B ( 35 fg. ^ ) 1 3 5 

i: 4r m L , i* * P 1 3 0 A i®§l*I 1 3 5 > Sr » S 1 3 0 & rfr L T 8it5 i 5 id L 

T ti^, -r Lt, fix^SSMAR 2 4'»«f CO fK is. L Q CO®, iC , S§ 

5liffll 3 8 "C ff U 1 3 O co fiDI ^ A JE L , mm G 2 CO ■% * ffilj W # W -f 

fc ?f «! -g- co % f± ft W ± t 1 £ , ft fls L Q 4 s ^ * SB # ( « » ) **4iril**i.«^»^4:BSJl: "C 

* 5 . * fc, ® ?l g M 1 3 5 ft K ft L o o S « P ft jg jft # -yt L X fc «t ^ L . S *g P CO m W: 
m ft + K ® 31 3£ ■ 1 3 5 co i< ft 4- » it -1- 2> «t b it L T t> J; ^ o 

50154] 

*5 , ./ X 11, Si, I2> |3Ja!ttl 7 1 , 1 7 2, 1 7 3 CO 3 O CO 

U fa <b ffi fife $ ki x v> 5 as , o co n -c l# ^ $ ttr ^Tti^L, 3oy*(.oii© # 

[0i55] 

< m 9 co 31 iS ^ ffi > 

m 2 s }± , m 9 <d mmmm % * -t m x $> 5 „ *iJS^iro#t«)/ J :ai^(i, s 2 # -r k 

SB 1 8 2 otl.iS^nSSai 8 2 F © i D 2 # , » 1 # -f K ffi 1 8 1 \z X o T ^ fife 

* ft -5 ift 8S 1 8 1 F ici o T ® fife ^ ft •£> « SS 1 8 1 F CO *I D 1 X. *Q i> /J^ Jt^tfcS. ^ 
'? t 5 ; t i 0 , Si // 8 1 CioT M fife * ft 5 iSK ^ 1 8 1 F ft jjft ft S S * L 
Q co jffi i$ ir. » LT, S 2 ^-f K 35 1 8 2 tJ;oTislJtl5I«§l 8 2 F ft jjft ft, S W. L 
Q <0 fflE » ft ffi 16 5: t X * 5. Lfcjiot, f*jf E L W }fcgg£ BWS5* ( » ) ft , 
ft ii it: 5 ft fc « W- L Q co »i? ft K J; o T , ^Jfc 3fe E L «3tKi£^0?l- ffilJ 3flii \z. & o R it 

#tti -T 5 - as r- ■> <:> , 

[0156] 

<Sl o co ^ JS B M > 

I 2 6 li, m 1 0 co IS «g?g iS-^fit'fe 5, * H2£ m ST5^ , »2#-f 

K 8 1. 8 2 i ' iotf fife £ ft fc iffi m 1 8 2 F ®ID 2 # , St * )fe E L co % SS ^ ISJ ( i§ ^ ^ 

* A R 1 S it !3i S 2 ; f i Y K 118 2© ± mm ) «>f>, S^P 1 3 0 A A 5 |ft H P, ft T '/< 5 S 
2 co fi S ( * it f±. S 2 1i ■< K SB 1 8 2 co M ) |S!^oTiS$i5 <fc 5 {c fife $ ft X 
v> 5 fo S a r co «t 5 % m fife T- fe o T t , S l if 4 K ffi l 8 l I; i o t ^ fife ? ft 5 flfE 8S 
18 1 F ftgEft5S*L QcOjfjgfcMLT, S 2 7^ -Y K SB 1 8 2 J; o T ^ fife 5 ft o Sit ifS 
1 8 2 F ft SS ft 5S*L Qfflll ft S * 5 : i AS X * , « * ( S ?S ) ft ^ % % E L co it % 

£ 1^ co 9v m it ffi iifionsictiiits: t as t-ts. 

[0157] 

<ll i <o H Jfe f§ > 
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m 2 7 it , us i i co ss )gi«>-ptg!-efc.5„ * n jg ^ co w m m & n % « , m 1 # ^ k 
i si t m 2 p << k 35 i s 2 t ao m m m i 9 o a m. m # f- ^ fife $ tt r *s 9 „ m 1 # k 

«51 8 1 tS 2 # -< K % l 8 2 t 60 ffl K ft SB # if^ J ^TV^^ ic fc 5 o :©J:54 *s fife 

-e fe o x t , mm<r>± m & m m l , n ft ft e l co ft g§ 3? m © ffi 1* l q k- ft ft c ft > as m 

£ 5 r i £■ m it L T , ft ft ( ft m) £ 81 « e l co ft Sg 35 ffl co :ft <M K * ffl i" 5 r £ # T' # 

[0158] 

< % i 2 to l; JS ^ flg > 

B2 8ii, mi 2<Djii^iir*tifi)5„ * m m m m <?> m m w & *b # i* , * 1 n -r 

K BFB 1 8 lt± o TI« £tt SfficSS 1 8 1 FOH, ISSgn 1 4 0 ASf O /jif Si ffi m 
( CO jjE 8g i?I ) ^, jSftft*|P 1 4 O A'i>fci3t3tE ft Sg 3? ffl (tf «« AR 1 ) i~ |6j 

X (±m h T 8fE IC ) iftfS 5 ± ? iC ^ 5ft 2 *t T *J 9 , US 2 # K gf$ 1 8 2 }C «t o 
X m fife 3 tt %> ffi Eg 1 8 2 F 60 0 *> > # ft P 1 3 0 A jfi & CO ffi & ffi « (60 tfc Eg ffi ) /J s » M ft 
ft E L CO ftgg gEffl (Slf «AR 1 ) <b # ft P 1 3 0 A K FrJ o X ( ± jjfc i^T ffi. K ) 
#r jSc te 5tf^^tiTi'5^tJb5 0 * fc , ft: H % ^ ftg *J ^TB, Il^f 4 K S? 

i s i > m 2 * '4 k gp i a 2 i f± fa {3f it £ tc £ M l r ^5. * © i o /£ « r* fo o x t . 
« ME 60 ^ fife Sr «i SJ L , I:«)tEL 60 3t gg m m O fK IfLQl; ft ft: ( ft tS ) /jS i: Sr B6 

Jt L T , ft it ( ft ?g ) ar ^ * % E L CO ft £g ffi m CO ^ #1 {c # tti "f S ' t *S T* # 5 „ 

[0159] 

<n 3 co * ft ji? m > 

m 2 9 tt , JSl3<0|llfi»lB«:^-rH-C*>S. *|SE*»1IB^>W««*: pC ^ C± . ffi i$ (ft #& 
P 1 4 0 AiS lofc'ljgintitl/^^ {C ifo 5 „ -& Lt , mi -f K g|5 1 8 1 «t o T 3# 
fife ^ 7t ffi ffi 1 8 1 Ft, m 2 fJ 4 K pR 1 8 2 (Ci otf )t 1 8 2 F t Si (5 

eSiLTfci!),HlnSS74' « sp ffi W B& T ^ ^: M $L <S tlX ^5, I® J; 5 fll fiX t? fc o 
X h „ « it 60 £ fife «]■*!] L , tR ft ft E L CO ft 8S 25 jyj 60 ffi ft: L Q [r ft fls ( ft ) * s ® * 5 - 
i 4- K Jh L T . ft W { ft m ) S ft ft E L co ftSS<£ m CO ^ « m t5:i#f?5„ 
[0160] 

< m i 4 co n m & m > 

m 3 o a , n 4 fflt-if m i- is] v th 5. * * Jfe «s « 6o fc w 4J- s± , as i # -y 

K 8 18 1 ±oT3KfiS;$nfcjSfEKl8 1 F t , S2 J-f K g 1 8 2 k' i o T ^ fiife * tb fc 
M?S 1 8 2 F tHj£3SfL-C*Jib-r, 9 0 It ^ CO 3f /E CO ^ .4 V ■ 5C & L T ^ ?> ^ [C <fo 5 „ ± 
fc , WH*mt& P 1 4 0 A (S l CO teg) , « ft ft E L 60 ft m 2? ffi (Sf«AR 1) CO 

« co -gs i « co 9 1 , s m & m a r i t y m % ft slti a, & s ^» p> e z i&i r *v /c 

14 fit m It fb tt t J3 0 , m ft P 1 3 0 A (I 2 (Diil) i> , SIS«A R l i Xtt^lSllI 

m L T 3E A/ fc ffi: M A* b 8 Z [6] Jc -f tt fc S ® }C IS # 6 tt T^5, - 60 J; 5 ^ IS .fife X $> o X 
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